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Children in whom was no blemish, but
wellfavoured and skilful in all wisdom, and
cunning in knowledge, and understanding
science, and such as had
ability in them. . .
Daniel 1:4
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From the Publisher
When I agreed to publish Science Activities fo r Christian
Children , I doubted that it would make any great waves of
success. But it has gone through three editions and here is the
next generation under a new name! God has blessed. Activities
in this book are expanded to offer more options and
explanations, and the spiritual lessons are more focused. You
probably w on’t want to use all we have listed, but they will give
you ideas. Y ou can add others that you find particularly
meaningful. Talking over the principles of science in connection
with God’s Word can fix lessons in the memory never to be
forgotten.
Although instructions are often directed to classroom teachers,
we have also planned them for home school or after school. In a
few cases you will want to simplify the activities. W e would
appreciate your comments and recommendations.
May the Author of science be your Guide and your children’s
Friend.
T ed W

a de

Summer, 2001

General Tips
Interesting lessons, ones that make lasting impressions, require planning. As a
teacher, your preparation should include clear notes about what you expect
to happen, assembly of the needed materials and, in most cases, actually
working through your demonstrations or the student activities. The notes
may be in your head for simple activities.
You should hesitate to offer help unless dangerous chemicals or other hazards are
present.
Demonstrations allow more explanation and usually teach quickly. O n the other
hand, student activities or experiments provide handling practice and teach,
too. Demonstrations should be orderly and presented in such a way that each
step is clearly visible to all students. Preparing chalkboard illustrations or
posters to point out important aspects of current activities helps make
students aware of salient facts. The presence of a beaker containing colored
water is certain to elicit interest and questions.
The following organization has been useful in schools lacking equipment, space, or
both. The class is divided into groups of two. Each pair is assigned to a
station, and each station is planned for a different activity. The science period
for one or two days is used for setup, experimenting and making the pair the
“authorities” for their activity. The students are required to prepare a lesson
sheet for their experiment that includes rewriting the teacher’s directions.
They also make up question sheets to test the other students’ understanding
of the experiment. The authorities are responsible for replacing materials
used or equipment broken, for reorganizing the set each day after use, and for
grading the other students’ responses to the question sheet.
When the authorities are prepared, a rotation procedure begins in which one
member of the pair advances to a new experiment to become the “student”
and the other member remains behind to be the “teacher.” The following day
or time period, the students rotate once more with the original pairs again
together but at a new station.
After the first rotation, the classroom teacher will talk only to the authorities
about any particular experiment so that if the “teacher” o f the day is unable
to answer a question, he or she looks to the other authority. If that student
does not know the answer, he asks the adult teacher, and the answer is

channeled back to the one who posed the question. In some cases, the
classroom teacher may not know the answer, and it becomes his
responsibility to look it up or to ask someone else to design the necessary
equipment for finding out.
Assigning more difficult experiments to a slower student has an interesting effect.
Answering other student’s questions builds the self-image and brings the
realization that others also need help at times. Repeating the same
explanation several times firmly established the ideas in his or her own
memory.
Maximum learning results when the same concept is developed in several ways. For
example, each station could deal with the topic, surface tension. (See the
experiment in the section, “Forces.”) One lab station could view a filmstrip,
another might make certain parts of a bulletin board, and a third could write
a report about surface tension. The remaining stations might be assigned to
study the topic emphasizing a different process skill.

Spiritual Lessons
The integration o f spiritual lessons into the science program requires special
planning. Extra care is needed to make certain the lessons are not just tacked
on. These lessons will be less effective if they are overdone. It is important to
look for “teachable moments” or to create them. Hopefully this guide will
provide a perspective that will encourage teachers and parents to look for
opportunities to combine faith and learning.
W e would emphasize that the spiritual lessons are not something that students
should memorize or learn for a later response on a test. If to a general
question such as, “What did you learn from this experiment?” a student
responds with a spiritual lesson, the teacher will have been successful!
Teachers should remember that heart-to-heart comments such as “You know,
boys and girls, sin is like th a t.... isn’t it?” are m ore effective than saying,
“The spiritual lesson for today is----- ”
Teachers, parents, and students should be encouraged to think o f their own lessons.
Often those written by someone else seem contrived or trivial, but to the
originator, they are genuine insights into Christian living. The most effective

spiritual lessons are those that call attention to a truth when the student re
encounters the science phenomenon in day-to-day activities. F or example, a
class I taught measured a space on our campus equivalent in size to N oah’s
ark. Now if I pass that space, I cannot help but think o f those students and
Noah’s ark. A fter Christ told stories about the “lilies o f the field,” those who
heard him no doubt recalled the lessons as they saw the lily on their way to
work or while taking an evening stroll.
Bible references are included for your consideration. You would not often want to
use all o f them when several are listed. They may emphasize the suggested
lesson, point to a new lesson, or simply refer to the subject or item in the
experiment.

Learning the Process Skills
Science has a dual nature — product and process. As product, it is the well-defined
body o f knowledge we usually think of as the facts of science. This includes a
systemization of cause-and-effect relationships that begins with observations
and leads to generalizations, to theories, and eventually to laws.
Science teaching at the elementary school level attempts to go beyond delivering
factual information — the product aspect — and looks to learning that will
transfer to meeting general life needs. Thus, students learn the thinking skills
used in acquiring new knowledge — the process o f science.
The process skills are generally considered to be:
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦
♦

Observing
Measuring
Distinguishing spatial and temporal relationships
Classifying
Communicating
Using numbers
Inferring
Predicting
Hypothesizing
Controlling variables
Analyzing
Interpreting
Defining operationally

A process skill is mentioned in the objective for many o f this book’s activities. We
have selected those skills most appropriate for students at what Piaget calls
the preoperational and concrete-operational levels of intellectual
development. It is hoped that this may assist teachers and parents in using
and developing science lessons that help students view science as a constantly
expanding dynamic search for ways to benefit humankind. W e feel this is
best accomplished by a balanced approach including the spiritual dimension.
The process skills overlap. An activity on inferring, for example, may incorporate
skills of observing and communicating. The actual category to which any of
our experiments or activities belong is clearly subject to interpretation by
teachers as is the grade or age level and the degree of difficulty. For example,
if the mathematics is too difficult, you might want to allow the students to
use a calculator.
Each description attempts to provide all the necessary information to plan an
activity that encourages students to interact with things, to develop their own
ideas, and to ask questions.
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Find the Largest
O bjective: T o use numerical comparisons to find the largest tree, leaf, or other
natural object.
Suggested lesson: The human mind is endowed with the power to discriminate
between right and wrong. God planned that we should not only make
decisions from impulse or impressions, but from evidence of comparing
Scripture with Scripture.
B ible references: Matthew 23:11; 1 Corinthians 9:24-25
M aterials: List of objects in or around the school or home, such as pencils, books,
trees, or pictures on the bulletin board which students can easily compare by
measuring.
Procedure: Distribute lists to teams of two or three students and have them find
the largest item in each given category. F o r older students, be more specific.
F or example, request that they find the tallest tree, or that they find and
measure the diameter breast high (DBH) o f several specimens each, of
different tree species.
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Thinking Fast
Objective: To use numbers for record keeping, and to test whether or not practice
increases a person’s speed in accomplishing certain tasks.
Suggested lesson: As we study the Bible we know more of what it says. As we
learn where to find the books of the Bible, we can look up texts more
quickly.
Bible reference: 1 Peter 3:15
Materials: Sheets of paper with numbers written
on them, some with the numbers in
sequential order, and others with
them randomly arranged;
and a stop watch, or
other instrument for
measuring time in seconds.
Procedure: Students are given a paper with
numbers and asked to touch the numbers
in an ascending or descending order and to
record the time required. Usually ten to twenty-five numbers per page is
adequate. Older students may repeat the experiment several times and make a
graph comparing the time required with the amount of practice.
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How Big is Big?
O bjective: T o use large numbers intelligently and to better understand the
magnitude of large numbers encountered in measurements o f time and
distance.
Suggested lesson: G od’s ideal for us is greater than we can imagine.
Bible references: 1 Corinthians 2:9; Isaiah 55:9
M aterials: Computer with printer (or typewriter) and paper.
Procedure: Have the students type characters to fill most of a sheet of paper. Fifty
rows of eighty characters each will give 4000 characters per page. Have the
students copy the pages to produce 250 identical pages. (O r simply take 250
sheets of blank paper imagining each of them to have 4000 characters). This
will give a collection o f one million characters. Students are then encouraged
to find scientific facts involving large numbers and to translate the numbers
found in terms o f the collection of characters they have made.
As an alternative, you might ask students to count the words on a normal page
from a book. They may multiply by five for the average word length to get
the number of letters. Then have them see how many pages have words.
Multiplying by that number gives them the number of letters in the entire
book. O r instead o f telling them all this to find the answer, ask them how
they might make an estimate without spending the time it takes to count
every letter in the book. Guide them in developing a strategy, asking
questions as needed to help them think it through.

Science tools, Using numbers and communicating
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Large Number Comprehension
O bjective: The students will gain skills in using numbers by learning to
differentiate between large numbers.
Suggested lesson: The fact that God has numbered the hairs on our heads shows
us that He cares for us.
Bible reference: Matthew 10:30
M aterials: Sufficient square samples of grass.
Procedure: Have the children count the number of blades of grass in each square
inch and take an average of the samples counted. Have them then multiply
that average by 144 to find the number of blades for a square foot. Then find
out how much space is needed for a million blades o f grass. If they need help
you can explain that this area is found by dividing one million by the average
in a square foot. F o r a billion blades of grass have them divide one billion by
the same number.
In a similar activity, students could “count” the number of hairs on someone’s
head. They could count for one square centimeter and multiply by the
estimated square centimeters of hair surface. Encourage them to devise a plan
to make their work as easy as possible while keeping a degree of accuracy.
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Numbers, Numbers, Everywhere
O bjective: T o make children aware of the wide variety of ways numbers are used.
Suggested lesson: In life we tend to find what we look for. If we seek God, we
will find Him. He is involved in our everyday life just as numbers are.
Bible reference: Revelation 5:11
M aterials: Newspapers, pencils.
Procedure: Separate newspapers into enough single sheets for each student to have
one. Mark a big “X ” on the side they are not to use. Fold the sheets and
distribute them. Ask them to find and circle all the numbers, noting all the
numbers (1) written in words, (2) written in digits, (3) showing amounts of
money, (4) greater than 100, and (5) showing fractions. A different color
could be used for each category. The
various categories could be counted
and quantities compared among
the students. Be sure to
clarify the difference
between a number
and a digit,
although the
word num ber is
often used for

digit.
Students will realize
now that we use
numbers in everyday activities. You may ask them to"also
think of ways numbers are used in science. They can make lists or simply
discuss the ways.
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By Twos
O bjective: T o develop skills in pattern recognition using patterns in numbers on a
calendar.
Suggested lesson: W hy were the disciples sent out by twos? A possible suggestion
is that they complemented each other: where one was weak the other may
have been strong. Also, God used each as a channel of spiritual strength and
courage for the other.
Bible references: Luke 10:1; Matthew 18:20
M aterials: A m onthly calendar.
Procedure: Have the students choose a 2 x 2 square o f dates and ask them to find
the sum along the two diagonals. They will be surprised to find them equal.
Ask them to show that it is true for any 2 x 2 square selected. This activity
teaches
orderly investigation. Extend the
5
4
3
2
activity to
3 x 3 and 4 x 4 squares o f dates,
Can a month
have a 5 x 5 square? W hich
what years? What number
months and
12
11
10
9
subtracting a date number from
results from
below it? The reasons for these
the one just
19
18
17
16
might be discussed,
patterns
search for additional patterns or
Ask the students to
to verify the
26 statement that the middle
25
24
23
any three in a row horizontally,
num ber o f
diagonally is the average o f the
vertically, or
The calendar is obviously an orderly
o th e r tw o .
sequence o f numbers, but few students will have seen the obvious patterns.
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Sequences of four numbers are such that the sum o f the first and last equals
the sum of the middle two. When students have caught on to the patterns, be
certain to use them in making predictions.
O n an overhead projection of the calendar, blank out certain
numbers or groups of numbers with paper
3
4
5
squares and ask the students to find the
hidden numbers. Then ask what the cross
totals are as explained in this activity.
10
11
12
17

18
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Original Story Problems
O bjective: T o develop arithmetic word problems.
Suggested lesson: God can lead us to answers for life problems.
Bible references: James 1:5^ Proverbs 3 :5 ,6
M aterials: Paper, pencil, and old magazines.
Procedure: Each student will write an original story problem to be illustrated
with a picture from a magazine (or by drawing a picture). The picture is
mounted and the problem is written on one side of a uniform size sheet. The
solution is written on the back. After each student has made a contribution,
fasten the sheets together to make a book.
You may want to ask your students to make problems about a specific topic such
as why we have so much litter, or how we can conserve energy.
Students may enjoy solving each other’s problems.
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Making Peanut Butter Sandwiches
O bjective: T o develop skills in communication by giving directions.
Suggested lesson: It is important that our lives accurately reflect Bible truths so
that they direct others to the Savior.
Bible references: Matthew 5:16; James 1:22; 1 Peter 3:15
M aterials: A loaf of bread, a jar of jam, a jar of peanut butter, a knife, and a plate.
Caution: Some people get severe reactions to peanut butter. Without proper legal
precautions practiced by the school, teachers should not use peanut butter in
an activity.
Procedure: Ask the students to write out directions for making a peanut butter
and jelly sandwich. Then collect the directions and proceed to make the
sandwiches following them literally. F or example, if a students makes no
mention of using a knife, use a finger to spread the peanut butter. If he or she
were not explicit about covering only one side of the bread, then cover both
sides and edges. You may decide to have the one who wrote the instructions
eat the sandwich.
Finally, have the class make a set of instructions that are concise, accurate, and
complete. While making sandwiches is not considered a scientific activity, it
illustrates the need for writing clear, unambiguous directions in terms that
others readily understand. Tying shoe laces, using a bicycle, opening a locked
door, or sharpening a pencil are other actions that could be described.
Discussions: In actual direction-giving situations, people don’t need to explain
absolutely everything because those following the instructions already
understand part of what they need to do. F or example we don’t need to tell
them to keep their eyes open or to breathe or even to remove the lids from
peanut butter and jam jars. Discuss how to know when enough has been said
for clear directions, and when too much is better than not enough. O f course
the sandwich activity is fun and helps the kids remember.
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Mad Measures
O bjective: T o introduce students to the concept o f developing standards and
measures.
Suggested lesson: If our prayers and devotional routine sometimes seem boring,
maybe it’s because we aren’t thinking of what we are saying. New ways and
different words may help us mean what we say and say what we mean.
Bible references: Matthew 7:2; Ephesians 4:13 ■
Materials: O bjects such as crayons, pencils, a chalkboard, a desk, a window and a
room.
Procedure: A sk your students to do the following: (1) measure the length of the
classroom with their feet, (2) measure the rail o f the chalkboard with their
hands, (3) measure width of the desk top with a crayon, (4) measure the
width of the window with a pencil. Have them record their results. Y ou may
want to divide the students into teams, each with one measuring assignment.
Then ask them questions such as the following: (1) If there are 2 crayons to a
“foot,” how many feet wide is the desktop? (2) If your pencil is twice as long
as your hand, how many hands wide is the window? (3) If your foot equals
ten inches, how many inches long would the room be? (4) If your hand
equals a crayon, how many crayons long is the chalk tray?
Conclude by asking if they can see any advantage to a standard unit o f measure
(using feet and inches, or meters and centimeters). Let them compare their
results with one another to note differences. Y ou may direct the discussion
toward the metric system to discover in what ways it might be a better
system for measurement.
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F o r extra interest: (1) Read about the history of measure in an encyclopedia. (2)
N ote how measurement is used for communication. A pencil plus a number,
for example, can carry information about the length o f a tabletop to another
place. If pencils were a standard size and your friend in a distant city also had
one, only the number and the word “pencil” would be needed to tell how
long the tabletop is. How would this be like the way we use standard units of
measure?
If you don’t have access to an encyclopedia, look under “measurement” in a good
dictionary, or on the Internet.
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Measuring Up
O bjective: T o develop skill in measuring lengths.
Suggested lesson: In this experiment, no card is right or wrong because it has
longer or shorter lines than the others. In the same way, we should not judge
people because they are different from us.
Bible reference: Ephesians 4:13
M aterials: A set o f cards with lines of varying length. Mark the cards individually
with numbers for easy identification. Also have prepared sheets listing these
numbers for recording results in a tabular form.
Procedure: Have the students measure the lines on the cards and record their
lengths in inches, centimeters, and millimeters as accurately as possible.
Alternatively, you might make two sets of lines on a sheet of paper, then
photocopy and cut them apart so that half of the class has one and half the
other. O r you could have just one set. In evaluating the accuracy of the
measures, compare with a copied sheet since your copier might enlarge or
reduce a little even though set not to do so.
T o add a little math to the activity, you could ask for the total length of the two
lines. F o r the nonmetric units, this would require adding fractions.
Notes: Students do not automatically know how to measure with a ruler. Spend
time discussing: (1) How to look squarely above the ruler so the object to be
measured will correctly line up with the appropriate marks. (2) How to
know the value of the smaller marks on the ruler since they don’t have
numbers by them. This will be particularly important when measuring in
inches. (3) What to do when the end of the object falls between the marks.
And so on.
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Emulsified Vegetable Oil
O bjective: The students will develop skills in measuring and, where possible,
recognize that we measure so we can repeat our successes.
Suggested lesson: Like droplets of oil in an emulsion, the message of God’s love
is to go to every nook and cranny in all the world.
Bible reference: Matthew 5:13
M aterials: One egg or lecithin (available from a health food store or a drug store),
three cups of cooking oil, two teaspoons of lemon juice, salt.
Procedure: Beat a quantity of lecithin equivalent to one egg (or an egg itself) at
medium speed in an electric mixer until sticky. Then add the oil, a few drops
to begin with, stirring constantly as you gradually add more. Add two
teaspoons of lemon juice after all of the oil is used. The emulsion should be
smooth and quite thick. If using lecithin, add salt to taste and use as
margarine. If using egg, see caution below. If too much oil is used, use the
mixture as a creamy salad dressing. The idea is to spread tiny droplets of oil
evenly through the lecithin or egg.
Question the students about whether the egg or the oil is the emulsifying agent.
Having the students make smaller quantities and experiment with different
amounts of ingredients to helps them see the importance of measuring. If
they discover a better proportion, they would then be able to reproduce it.
This emphasizes the need for careful lab notes.
C aution: Raw eggs often carry salmonella and other disease germs. If the mixture
is to be eaten, then it must be thoroughly cooked first at low heat, stirring
constantly until the mixture is bubbly.. Lecithin is the substance in eggs that
makes emulsion possible. The egg emulsion should be kept refrigerated.
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Fun with Pumpkins
Objective: T o examine a source of food and make scientific measurements.
Suggested lesson: The pumpkin is one example of the bounty of good food
provided for us by God.
Bible reference: Genesis 2:9
M aterials: A pumpkin for each student or group of students, kitchen knives, a
scale calibrated in fractions of a pound or kilogram, baking utensils.
Procedure: Have the students weigh their pumpkins, measure the circumferences,
then open them and count the seeds. Weigh the seeds and prepare the
pumpkin for baking. The students will have fun measuring the
pumpkins and comparing them, measuring the ingredients
for the pie, and eating the results.
Pumpkin carving should
be attempted only by
older students
under
supervision.
One
pumpkin
may make
several
pies.
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Measurement of an Area
O bjective: To give students the idea that units of measure are determined by
convenience and tradition.
Suggested lesson: W e should not judge others. God has only one standard, the
righteousness o f Christ.
Bible references: Matthew 7:1; 2 Corinthians 10:12; Joh n 17:17
M aterials: A small square of cardboard and a larger square that will allow the
smaller one to fit into it nine times so that its area is nine square units.
Procedure: Give each student the small cardboard square and then the larger. Tell
them that the smaller square is their measuring unit. Ask them to find the
area of the larger one by finding out how many times the smaller one can be
fitted into it. Have them mark off the smaller on the larger square with
pencil lines. Then make other shapes and have them measure the area.
Example: Give each student two cardboard rectangles: one 6 x 4 inches and the
other 8 x 3 . Ask them if they are the same size. They may say no. Then have
them measure carefully with their small measuring squares. Advanced
students should be encouraged to measure triangles and irregular shapes.
Suggest that they make up their own rules of measuring, such as, “When
measuring odd shapes, if the little measuring square covers less than half of
the space to be covered near the edge, then do not count it. If it is greater
than half, count it."
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Hidden Space
O bjective: T o help students understand the meaning of volume measures and
weight measures and to realize that the a container full of round objects has
spaces for smaller objects to be added. Then to realize how time may be used
more efficiently.
Suggested lesson: W e have just
so much time in our lives. We
need to make the best use of it,
and fill it with only good things.
Bible reference: Ephesians 5:15
Materials: A large beaker or jar, large marbles
or small round stones, sand or bb’s, and water.
Procedure: Place the marbles in the clear container
and ask the students if it is full. They will likely say
yes. Then add the sand while shaking and ask again
if it is full. This time they may be more careful, but
likely, they again will say that it is full. Now pour in
the water until the level reaches the top of the
container and ask again.
Discuss concepts of prioritizing. Ask the students to
make a list of what they need to do for the next day
or a typical day and then number activities in order
of importance. Did they include at least a small
amount of private time with God at the beginning
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and ending of each day? Ask if they actually complete the things at the top
of the list. Remove the marbles, sand, and water keeping marbles and sand
separate from the original supply. Then put the sand in first and try to put in
the marbles (which won’t all fit). Link the results with what happens when
the more important things aren’t given priority.
As an extension of this activity, compare how much water may be added to a jar of
marbles as compared to a jar of bb’s or frozen peas. They might find that the
space left by spherical objects does not depend on the diameters of the
objects. O f course the shape of the container has some influence.
Discussion: By volume, did the measure change when sand and water were added?
By weight, did the measure change? This could be an appropriate point to
explain that all matter is mostly empty space, why metals expand with heat,
or the gas laws.
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Is Feeling a Good Measure?
O bjective: To help students learn that feelings are often not reliable — that careful
measurement is important. (The method described as for one student may be
better for younger kids. Y ou may want to use it for older ones, too.)
Suggested lesson: It is unsafe to trust feelings about spiritual things. We must
study God’s Word and listen to counsel of Christian friends. Jo b ’s friends
apparently believed in God. Their counsel sounds good. As we read the
whole story, however, we discover that their advice and their judgment o f
Job was not right (Job 42:7). The lesson nicely illustrates that when a student
sees someone in church whose behavior or appearance seems wrong, it may
be because the individual has more to learn about God’s love and His
standards. People need to be brought gradually to a new “temperature.”
Bible references: Proverb 14:12; Matthew 23:27; Luke 6:37
M aterials: A thermometer, three mixing bowls or styrofoam™ cups, sources o f
hot and cold water, and, if available, ice.
Procedure: (1) Ask students to mix water to make its temperature feel hot without
burning. Fill an open container about two-thirds full of this water. (2) Then
using ice put very cold water in a second container. (3) Mix water for a third
container at an intermediate temperature and measure its temperature
' without telling the students. (4) Students may measure the temperatures of
the hot and cold water. (5) Then they are asked to tell whether the water in
the third container is hot or cold. They may also be asked to guess its
temperature. They do this by putting one hand (or several fingers) into either
the hot or cold water. O ne student feels the hot water and one the cold. Both
feel the “unknown” water. Temperatures can be checked during or at the end
of the experiment and reasons for changes explained.
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Remember that hands in the water and air in the room tend to make it a little
warmer or colder although this need not be mentioned to young students. Ice
water might not change much if the cubes have been in it for a minute or two
because the melting ice tends to absorb heat energy keeping the water cold.
Results: The intermediate water will feel hot to the cold-water student and cold to
the hot-water student.
W ith only one student: This simpler activity may be most impressive. Set out the
three containers with the intermediate-temperature one in the middle. Ask
your student to place one hand in the hot and the other in the cold. After a
few moments they are to remove their hands and place both hands in the
middle container.
C aution: Be careful that students do not burn their hands. If in question, tell them
to test the water quickly before holding their hand in it. Y ou can test it first.
The cold water will be less risk unless the hand is held in it too long. You
might mention that oil or grease gets much hotter before boiling and can be a
cause of serious burns in the kitchen, although boiling water is dangerous,
too.
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Kin Count
O bjective: To develop skills in classification by listing family members by
relationship.
Suggested lesson: N o matter what we do or who we are, we will be classified by
people. W e would want them to consider us reliable.
Bible references: Proverb 20:11; Ephesians 3:14-17; Joh n 10:3
M aterials: Lists of all relatives students know or can find out about.
Procedure: Have the students organize their lists by type—that is, cousins, uncles,
aunts, etc. When they have done this, write the total number of cousins,
uncles, etc. W rite all the names and list them in order o f frequency.

34

Doing Science, Learning Life

All Sorts
O bjective: T o develop skills in classification by having student identify and
discriminate among buttons.
Suggested lesson: Like buttons, people may be classified into various groups.
Being different does not mean more or less valuable.
Bible reference: Matthew 25:31-34
M aterials: Have students bring as many old buttons as they can. Buttons may be
purchased inexpensively from service organizations.
Procedure: Allow the student to sort the buttons by shape, size, color, texture,
and number of holes. As they are sorted into groups, many will be found to
belong to more than one group, indicating the need for a more complex
classification system.
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Hierarchical Classification
O bjective: The students will learn skills in the process o f ordering and
differentiating between classes.
Suggested lesson: Though people have different characteristics, they are still a
part of the family of the Creator, just as the different varieties of roses are
still members of the rose family.
Bible references: Acts 10:34; 17:26; Galatians 3:26-29
M aterials: A set o f twelve pictures of flowers as follows: four pictures of yellow
roses, four pictures of various colored roses, and four pictures of flowers
other than roses.
Procedure: Spread the pictures on a table and instruct the students to sort them
into groups with flowers that are alike. General questions as to color or type
of object may be helpful in guiding their thinking. Ask them the following
questions: (1) If you make a bouquet putting all the flowers you have in it,
would you use the yellow roses? (2) Would a bunch made of all the yellow
roses be larger or smaller than a bunch made of all roses? (3) Are there more
roses or more flowers? Why? (4) If you take all of the roses, will there be any
flowers left? Why?
Clarifying the m eaning o f a hierarchy: For better understanding, discuss with
your students what it is about the flowers that makes one group of them
different from another group. They could see that some are roses and some
are not. Also, some are yellow and some are not. O f course they could come
up with other things about the pictures or flowers. For example, some might
be growing in the ground and others displayed in vases. Then have them
choose one factor they can use to divide the pictures into two groups. When
they have done this, find another way to divide them into two groups. Then
you can show the hierarchy (although you might not want to use that word
with small children).
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With the pictures laid out on the table (or bulletin board) in two groups, divide
each of the two into two others in one of the other ways. F or example you
might have roses and not roses as the first division. Then your kids could
divide each group into yellow and not yellow. In other words you would get
four groups of pictures. Then point to one of the four and ask for a sentence
that describes all the flowers in it. It might be “None of these roses are
yellow.” Help them notice that the two sets on the left are different from the
two on the right. Y ou could thus identify each o f the four.
In our example, we have divided pictures into groups of flowers with a
characteristic and those without that characteristic. W e should note that,
although dividing objects into groups with a characteristic and without makes
classifying a small number of objects easier, it could leave students with the
idea that a hierarchy, or even a classification, must have these two types. If,
instead, you let them make the classifications, they will probably sort by
something like dark and light colors because the not-a-characteristic idea is
more abstract. Thus, avoiding the “not” groups, you will be less apt to leave
wrong impressions. After the general case is clear, then you could use the
“not” groups and it would be understood intuitively as a special case. If they
choose the “not” category, fine. You can later suggest another sort without it.
Teaching to avoid misunderstanding is important even if you don’t try to
define a hierarchy.
And what if your children want to divide into two groups that leave out some of
the pictures? Instead of denying their choice, let them run into the problem of
what to do with the nonconforming pictures. If necessary, you can suggest
that they remove them, or they might think of the “not” group. If too many
get removed, you can suggest finding a different way to divide the pictures.
Having more objects to classify would provide flexibility but could add
confusion for young children. In all, be slow to give information so your
children can enjoy learning to think.
Cutting out pictures from a catalog might add fun to the project.
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Multiple Classification
O bjective: The students will develop skills in classification by doing an activity
involving multiple classification.
Suggested lesson: All are created equal in value but different in talents. Each has
been given a special talent to use for the Lord’s work.
Bible reference: Ephesians 4:11,12
Inform ation needed: Find out facts about the students such as birth date,
existence o f siblings, favorite foods, hobbies, and clothing color.
Procedure: Students may be arranged in rows and columns in a double
classification. If you gather your information with a questionnaire, the
students can figure out more easily which characteristics you have used for
classification. Explain to the students that in multiple classification each
student may belong to two or more classes. An example would be an
arrangement where the girls are seated on the left side o f the room and boys
on the right to form two classes of students. If those with birthdays in the
spring and summer are in the front and those with birthdays in the fall and
winter are toward the back, students can readily see they are classified as to
both sex and season o f birth.
F or one student: Students working by themselves could arrange buttons
according to size as the first level of classification and then according to the
number of holes. F o r a more instructive classification, students could arrange
countries by continent and another variable such as average or individual
family income or surface area. Income and distance from the equator would
be an interesting comparison. O f course these are more complex
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arrangements. A set of ranges could be decided for measurable characteristics.
For example, using income, you set ranges of $0-50, 51-150,151-500 and so
on. Ranges may be chosen for meaningful reporting depending on the
smallest and largest numbers. Instead of a 2-by-2 table, you would have more
cells.

The Singular Class
O bjective: The student will develop skills in classification by investigating
problems that arise from the notion of a singular class.
Suggested lesson: The Lord tells us the difference between right and wrong, but
he allows us to choose for ourselves.
Bible references: Joshua 24:15; Isaiah 63:3
M aterials: Pictures in sets of three. For example, three birds, three reptiles, three
fish, etc. Two in each set need to be very similar and the third obviously
dissimilar. F or example, two may be of the same species but from a different
view. The third may be of a larger or different species. Make up the sets by
mounting the pictures on cards. For each set mark an X on the back side of
the one that is “different.”
Procedure: Tell the students to figure out which picture in each set has an X
marked on the back. D on’t refer to one picture being different. Just ask them
to guess and check their ideas. When they find the marked one, place another
set of pictures before them. Ask them to explain the reasoning behind their
choice on successive sets and encourage them to construct a puzzle or a game
using your material.
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The Null Class
O bjective: T o emphasize the nature of the null class.
Suggested lesson: Someone who enjoys a certain thing like hiking finds it easy to
be friends with other people who like the same things. Those who become
friends with Jesus begin to agree with what He says is important.
Bible references: Amos 3:3; Luke 18:8
M aterials: Science picture cards o f several classes of objects such as plants,
minerals, or animals.
Procedure: (1) Place the cards in front of the student and tell him to put them into
groups or classify them the way he chooses. (2) Then ask him to make
another classification using only two groups. Ask for the reasoning behind
these choices. (3) Finally, ask your students to think of a class into which
none of the pictures could be put: this is called a null class.
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Examining Seeds
Objective: The students will be able to name and identify several wild plants by
their seeds.
Suggested lesson: O ur habits are like seeds. We can choose which ones we wish
to develop and those we wish to eliminate.
Bible reference: Ecclesiastes 11:6
M aterials: An area containing mature plants and two small boxes o f soil (milk
containers cut in half lengthwise may be used.)
Procedure: Take the students for a walk through an area to collect seeds and note
from what plants they come. Seeds and identifying labels may be kept
together in small paper cups or sealable sandwich bags. Discuss why the
plants might be useful or useless.
Plant one box with only “useful* seeds and in another mix both “useful*
and “useless” seeds. W ater the seeds and put them in a place enhancing plant
growth. Observe and note the difference between the two boxes. Have the
students remove the weeds from the mixed box. A couple o f handfuls of
moist potting soil placed in the bottom of sealable bags make excellent
growth chambers. D o not place sealed bags in direct sunlight as they may
overheat.
N ote: Wild seeds may be mixed with seeds from mature fruits and
vegetables from the garden. Students may discover the arbitrary nature of
different classifications. Looking for seeds will likely be most successful in the
fall.
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Principles of Growth
O bjective: T o show that plant stems are designed to grow upward despite the
angle at which a seed is planted.
Suggested lesson: N o matter what our situation in life, God wants us to grow
closer to Him.
Bible references: 2 Corinthians 4:6; James 4:8; Jeremiah 33:3
M aterials: Small pots or empty milk cartons (preferably with holes for drainage),
good soil, and seeds ready to plant. (Large seeds such as beans or corn work
best.)
Procedure: The part of the seed that will start growing is called the embryo or
germ. It uses food from most o f the rest of the seed (the endosperm) to get it
started. The third part of a seed is the seed coat which is the protective
outside shell.
The embryo of most seeds is very small. In
corn, it is only a small cylinder. The
embryo in a bean seed is also small and
can be found between the two large seed
leaves that make up most of the seed.
The bean embryo will be found to
one side of the saddle shaped scar
where the seed was attached to the
bean pod. T o locate embryos, soak
seeds in warm water overnight or longer.
Carefully plant seeds in one pot with the saddle shaped spots facing down, in
another with the spots toward the side, and in the third pot with the spots
facing up. Plant two or three of the same kind of seeds in each pot and cover
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them with approximately the same amount of dirt. Put the containers
in a warm place that gets plenty of sunlight and be sure to keep them
watered. Soil should neither get completely dry nor be always soaking
wet.
Results: The roots always grow downward and the stems upward.
Appropriate questions and observations made during the course of
plant growth allow students to make inferences—that is, to draw
conclusions or make deductions based on their observation.
Seed size: Jesus talked about how our faith starts small and grows like the
very-small mustard seed Matt. 13:31,32. This was the black mustard
which got to be about 10 feet tall. The giant Redwood has seeds about
1/16 inch (less than 2 mm) long. Yet they grow to 300 feet tall (nearly
100 meters)! —as high as a 30-story building.
Additional observation: What may be inferred about the Creator who
designed plants?
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Growing From Seeds
Objective: T o infer the effects o f light energy on plants.
Suggested lesson: Jesus is the light of our lives. He supplies our every need.
Bible references: 2 Peter 1:3; Jo h n 1:1-4
M aterials: Radish or bean seeds, small jars, porous paper such as paper towels,
water and metal foil.
Procedure: Line the jars with paper. Stiff paper such as blotting paper holds the
seed in position better than tissue paper or paper towels. Put several seeds
around the side of each jar between the glass and the paper. Pour a little
water into each jar. Cover the outside of some jars or place them in a very
dark place. Place some in a shaded area and others in direct sunlight.
Remember to keep the seeds m oist, but the water level should remain below
the seeds. As time passes, have the students make observations and inferences
regarding what plants need for proper growth.
A lternate learning: As an observation lesson, notes could be kept about how the
seeds change.
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Does Soil Quality Matter?
Objective: Students will develop skills in measuring by demonstrating the
progress of seeds in various types of soil.
Suggested lesson: O ur minds are the soil for God’s seeds o f truth. If we listen to
H im and obey H im , seeds of truth will find good soil and produce a healthy
character.
Bible reference: Mark 4:3-20
Materials: Three containers for planting, some bean seeds and soil.
Procedure: Fill one container with rocky soil and one with potting soil. In a third,
transplant some weeds in their own soil. Plant two bean seeds in each
container. Keep them moist but be careful not to over-water. Have the
students measure the growth rate and record related observations.
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Colorful Leaf Collections
O bjective: T o make leaf silhouettes on paper and explore the artistic mode of
communication.
Suggested lesson: O ur lives can, with Christ’s assistance, make a beautiful
imprint on the life o f another person.
Bible reference: Isaiah 61:10
M aterials: Leaves, plain or colored sheets of paper, tempera paints, a toothbrush,
newspaper, and straight pins.
Procedure: Cover with newspaper the area to be used, then carefully pin the leaf
or leaves to the paper. Dip the bristles of the toothbrush into the paint and
gently shake off the excess. Then by moving the thumb (or another object
such as a table knife blade) across the brush, splatter bits of paint over the
area, especially around the edges of the leaf. Wait to remove the leaf until the
paint has dried.
Providing leaves of different species and requesting
students to identify and label their prints can stress
the importance of plant names in scientific
communication. Print pictures make an attractive
bulletin board.
Using a frame covered with window-screen material
would cause less mess from stray paint spatters.
Make the frame as illustrated, from boards three or
four inches high. Dip the toothbrush in paint and
move it across the screen to spatter the paper below.
The rectangular shape of the frame would also
produce attractive, unspattered borders for the prints.
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Tree Identification
Objective: T o classify pictures of fruit trees by the fruit they bear.
Suggested lesson: People are known by the results of what they do, just as trees
can be identified by the fruit they produce.
Bible references: Matthew 7:15-20; Proverb 20:11
Materials: Fruit tree pictures cut from nursery catalogs. If convenient, actual fruit
may also be used.
Procedure: Have the student sort the pictures by identifying the fruit. Pictures of
orange trees, for example, would be placed by the orange.
An older student may enjoy preparing the exercise for a younger one.
An alternative exercise would be to sort pictures of trees with fruit and ones
without (Luke 13:6-10).
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How Old Am I?
Objective: T o determine the age o f trees or box turtles by counting rings or
ridges.
Suggested lesson: F or everything there is a time or season.
Bible reference: Ecclesiastes 3:1-8
M aterials: Cross sections of tree trunks, box turtle shells, tree branches, or other
natural objects for which age is easily determined. Sanding and varnishing
make the rings easier to see.
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Procedure: Have the students count the number of rings in the cross sections of
trees, the number o f ridges of the abdominal scute of box turtles and/or the
bundle scars on young twigs or branches. Invite the students from other
classrooms in your school to visit your room and have the children in your
class guess how old they are. An age-guessing booth as part of a parents’ night
program will provide fun and practice. For turtles and other animals, the
relationship of size to known ages will generate ideas about interpolation and
extrapolation. The activity can be extended to find out how scientists
estimate ages.
Explanation: A light-colored circle followed by a dark-colored one is a ring. A ring
is generally produced each year. When the weather is dry or cold the tree
grows more slowly, making a darker circle.
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Adopt a Tree
Objective: The students will observe characteristics, growth patterns, and seasonal
changes of a tree.
Suggested lesson: We should desire to become better acquainted with people in
the same way we did the tree. We should see them as individuals. By
observing others more carefully, looking for their good points, we will
becom e m ore to le ra n t and
loving.
Bible reference: Psalm 1:1-6
Materials: Record book and a tree.
Procedure: Find a tree close by and have
the students “adopt” it.
Have them record everything they
can about it. What kind is
it? H ow ta ll is it? W h at is its
circumference? Does it have
buds? Do all branches grow the same length in one season? Is the number of
leaves on a branch related to how much it grows? etc.
Periodically have the students visit the tree and record new observations.
The tree’s height may be determined by comparing it to nearby buildings or by the
use of simple proportions. If the shadows of the tree and o f a meter stick are
measured, then the height o f the tree is found by dividing the length of the
meter stick by the length of its shadow and multiplying this result by the
length of the tree’s shadow.
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The Green Bean
O bjective: T o help students realize the relationship between our sight and our
enjoyment of food.
Suggested lesson: Man looks at the outside appearance and judges, but God looks
at the heart.
Bible references: 1 Samuel 16:7; Proverb 14:12
M aterials: Fresh green beans or a package of frozen ones, one-half cup of water,
one teaspoon of baking soda, one pot, and a heat source for cooking.
Procedure: Put the beans, the water and the baking soda in the cooking pot and
bring it to a boil. Note how the baking soda has turned the color of the beans
to a delicious-looking bright green. Have the students taste the beans.
Notes: The beans will be a beautiful bright green, but they will taste terrible. Blue
mashed potatoes and similar strange colored foods may be used to help
students make inferences regarding food preferences. Use food coloring to
make blue potatoes. Beet juice and carrot juice are also coloring agents.
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Overcrowded Living
O bjective: T o demonstrate some o f the effects of overcrowding.
Suggested lesson: God gives us all the same amount of time every day. Careful
planning is best, trying to do neither too many nor too few things.
Bible references: M ark 6:31; Romans 13:12-14
M aterials: Space and materials for growing plants from seed. (Seed companies will
often give seeds to teachers in the fall of the year.)
Procedure: In uniform size containers, plant varying numbers of seeds. The largest
number should be a situation where each seed is touching another. Provide
uniform care for all containers. Students should keep records showing when
the sprouts break ground, and they should periodically measure the plants’
height. The plants’ competition for light, water and nutrients will be seen.
Discuss: (1) The value o f country living, (2) effects overcrowding might have on
people, and (3) actions that might reduce the problems resulting from
situations we cannot change.
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W hy We Wash Our Hands
O bjective: To show students why it is important to wash their hands before
handling food; and to be able to predict the condition of contaminated food.
Suggested lesson: At first sin cannot be detected, just as the potatoes look alike;
but soon, if left to grow, sin takes over like the growth on the potato peeled
with unwashed hands.
Bible references: 1 Corinthians 5 :6 ,7 ; 2 Corinthians 7:1; Exodus 30:19-21
Materials: Tw o scrubbed but unpeeled potatoes, a knife, and two sterilized jars
(ones exposed for a few minutes to boiling water).
Procedure: Have two students volunteer to help with the experiment. Send one of
them to the washroom to wash his or her hands as clean as possible, rinse
them well (since germs may stay in a soap bar), and come to the potato
without touching the washroom door. Leave the second student with
unwashed hands. Have each student peel a potato and place it in one of the
sterile jars. Label the jars with the students’ names and “Hands washed” or
“Hands unwashed” as the case may be. Place the jars on the science table and
observe from day to day, noting changes.
Alternate: A third potato could be peeled by hands washed with a special,
antibacterial soap.
Note: See the comment about germs and soap for the experiment, “Germs Don’t
Like Soap.”
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Nature Number Walk
O bjective: T o make students aware o f the variations, patterns, and designs in
nature.
Suggested lesson: Pattern and regularity are important in God’s great universe.
As we choose to fit into His beautiful plan, He will help us be faithful.
Bible references: Genesis 7:1-5; 1 Corinthians 14:40; Numbers 8:1-4
M aterials: Walking area (a neighborhood or nature trail), a paper numbered from
1 to 10 or 12 with several blank lines following each number; or just record
names of animals or plants with the numbers as you find them.
Procedure: Take a nature walk and ask students to make lists of natural objects
that come in groups of each of the numbers. Three- and four-leaf clovers
could be listed. The numbers 1 to 6 are the easiest to find. For example, find
the number o f large veins in a leaf or the petals on a flower. Larger numbers
are frequently found as the number of leaves produced in a year’s growth on
a twig or the number of leaflets on compound leaves. Students should be
encouraged to look for numbers that are rather consistent, such as the three
leaves of poison ivy or poison oak.
Legs, wings, spots, and other body features could be counted on insects, spiders,
and other members of the animal world. You might ask your students to
think about the number of legs on fish or snakes. Take precautions to avoid
bites.
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How to Slow Down a Frog
O bjective: T o observe a cold-blooded organism under normal conditions and to
compare its behavior when its metabolic system has been slowed down.
Suggested lesson: We are easily controlled if we are spiritually asleep.
Bible reference: Ephesians 5:14-17
M aterials: Refrigerator or ice chest, and one, but preferably two, live frogs
purchased from a pet store, bait shop or biological supply house.
Procedure: Keep one frog in a cage or a box with high sides. Cool a second frog to
between 40 and 50 degrees F by placing it in a glass jar and putting the jar in
the refrigerator. This frog should be placed on top o f wet paper towels in the
jar, and the jar lid should have holes punched in it from the inside to prevent
injury to the frog. A tray o f water should be provided for the control frog
(the one at room temperature). After one or two hours, remove the “cold”
frog. Gently poke it with a stick or pencil just in front of the hind legs; move
your hand rapidly toward it with a waving motion; and attempt to turn it
upside sown. T ry the same to the control frog.
You could experiment with only one frog: watching it once when cold and once
when warm.
Results: Students should observe that temperature affects a frog’s behavior and
reaction to stimuli. The cold frog will exhibit almost no response to
stimulation, while the warm frog will be lively and attempt to escape.
Students will observe that the refrigerated frog, when returned to room
temperature, behaves normally.
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Notes: Hands should be washed with soap after handling frogs o r cleaning their
cage.
One reviewer of a previous edition of this book said that cooling-down a frog
would be cruel. She forgot what happens to frogs every winter.
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Germs Don’t Like Soap
O bjective: T o develop students’ communication skills through role play.
Suggested lesson: God sends the Holy Spirit to wash our hearts when we ask
Him to cleanse us.
Bible references: Hebrews 10:22; Ephesians 5:26
M aterials: Assign the following names to students to act out certain characters:
Sally Soap, Polly Person, Willie Water, and Gerry Germ.
Procedure: Have Polly Person stand in the middle of the room and have Gerry
Germ sneak up to her and hug or hold onto her. Then have Willie Water and
Sally Soap come up holding hands, and wipe away the germ, pushing him to
a far corner o f the room.
T o develop communication skills, allow the students to elaborate on the theme by
providing a script to be read telling what is really going on when the soap and
water are used for personal hygiene.
N ote: Washing with soap usually “exiles” germs without killing them. The play
could be expanded to include another scene where Sam Sunlight (student
with flashlight) attacks germs producing their dramatic death.
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Ripening of Bananas
O bjective: To develop skills in prediction.
Suggested lesson: Just as the fruit needs certain conditions to become ripe and
useful, so we need the conditioning of God’s Word and continued
commitment for the development of “ripe” characters.
Bible references: Mark 4:28; Matthew 13:24-30
M aterials: Several green bananas.
Procedure: Students are to make two lists. The first one should describe the
properties of green bananas and the second should describe the properties of
ripe bananas. Ask them to guess what conditions might affect the ripening
process such as light, temperature, the amount of air surrounding the fruit,
and the fruit nearby that is already ripe. Place several green bananas in
different places in the room (in the closet, on the windowsill, in a plastic bag
with ripe bananas, etc.). Observe whether the bananas ripen faster in the light
or in darkness, and whether the lack of air surrounding the fruit will cause a
fruit to ripen more easily. Putting bananas in the refrigerator will show that
skin color isn’t always a good indication of ripeness. W e would define riper
as sweeter and softer. Sugar is formed in fruit by complex carbohydrate
molecules breaking up into smaller ones. We call this process ripening.
For fun: Puncture a banana at several black spots with a long pin. Move the pin
from side to side to slice the banana without slicing the skin. Then you could
predict that your friend, on peeling the banana, will find it already sliced.
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Food Groups
O bjective: The students will be able to identify foods of several groups according
to a selected number of characteristics such as sour, sweet or salty.
Identification differs from classification in that identification requires preestablished groups.
Suggested lesson: Taste helps us to enjoy food, but good taste does not mean the
food is good for us. In the same way, we must do things because they are
right, not just because they are fun.
Bible references: Genesis 1:29; Proverbs 14:12; Psalm 34:8
M aterials: Cracker or corn chip, banana, apple, olive, lemon, onion, carrot and
other foods cut into small pieces, tooth picks, paper plates, and a blindfold.
Procedure: Select a student to be blindfolded. Have the student hold his/her nose
and then place some food on his/her tongue. Ask how it tastes and have the
student guess which food it is. Without holding his/her nose, repeat the
process. Continue with the same food or something different, asking the
same questions. Refer to classifications such as sour, salty, sweet, bitter, etc.
Students will realize that smelling and taste are related. Have more mature
students discuss the relationship between classification and identification.
Can something be identified without classifying it? Can something be
classified without identifying it?
Colored toothpicks may help students viewing from a distance.
C aution: Discuss with students why laboratory equipment should not be used for
food or drink.
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Notes: Experimenters should be aware that different zones on the tongue are
differently sensitive to sweet, sour, bitter, etc. Avoid a common mistake of
telling students what to expect. Blending could reduce the “texture” clue to
place more emphasis on taste. Many textbooks overstate the smelling factor,
saying that a person cannot differentiate between foods such as apples,
potatoes, and onions when blindfolded and with nose plugged.
Skin inside the nose (called the olfactory mucous membrane) is active in smelling
and tasting. Smoking damages this area, blocking most of the delicate flavors
and odors. Sweet and salty tastes detected by the tongue are still active and
tend to be overused by smokers tired o f tasteless food.
O ption: You might wish to study a food-pyramid chart and to list items to classify
according to the chart. Meat and dairy industries usually influence such
charts. You may find or make an alternate one.
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What You Eat Makes a Difference
O bjective: Students will observe how a natural, wholesome diet is superior to one
consisting of highly refined foods.
Suggested lesson: Wholesome food and recreation help spiritual growth.
Bible references: Ecclesiastes 10:17; Daniel 1:8-15
M aterials: Tw o very young laboratory rats, separate housing for each rat, other
supplies for the keeping of laboratory animals, wood shavings, watering
devices, refined foods (white bread, highly sugared dry cereal, candy, etc.),
and wholesome foods (whole wheat bread, whole grain cereals, fruit,
vegetables).
M ethod: (1) The rat cages must be thoroughly cleaned at least once a week,
completely replacing the bedding. If needed, clean the cages more often. (2)
Rats should have a good supply of fresh water at all times. (3) One rat should
be given the “wholesome diet” and the other the “refined foods diet.” Food
discarded by the animals should be removed from the cages to prevent
spoilage. (4) Keep a journal for each rat, recording its condition each week.
Items that especially should be observed are: weight; length; condition of fur,
nose, and eyes; and temperament.
N ote: It is usually better to terminate this experiment before any conditions
become serious. It might be mentioned that, although good animal diets vary
somewhat from what people should eat, general principles are the same.
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W ater Content in Food
O bjective: To infer purposes of the skin on fruits and vegetables.
Suggested lesson: (1) The Creator made a way to keep food fresh until we are
ready to eat it. (2) The way God has shown us to live gives protection from
evil.
Bible reference: Psalm 1:3
M aterials: Balance (scales), long sewing needle, heavy thread, and several samples
of fresh fruits.
Procedure:
(1) Take two o f each of several kinds of fruit (apples, for example). Remove
the skin from one of each.
(2) Use the needle to run heavy thread through each piece o f fruit to
suspend it. D o not mix peeled with unpeeled, or different kinds o f fruit on
the same string.
(3) Mark each string of fruit for later identification and weigh it carefully.
(4) Hang all the fruit in a sunny, well-ventilated location.
(5) Weigh the strings three times a week.
(6) Make a graph showing weight on the vertical scale and the number of
days on the horizontal scale. Infer purposes of the fruit’s skin from this
experiment and think of other possible purposes.
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Feeling for Paper Clips
O bjective: T o emphasize the sense of feeling in the fingers and to develop skills in
observation.
Suggested lesson: Jesus can take bad habits out o f our lives if we ask Him to, and
if we cooperate with Him. Another lesson: Consider the complexity of the
sense o f touch that God has given.
Bible reference: Matthew 7 :7 ,8
M aterials: A bowl, two cups of oatmeal, 10 to 20 paper clips, and a blindfold.
Procedure: Mix the oatmeal and paper clips in the bowl. Blindfold a student. Place
the bowl on his or her lap and measure the time it takes to find all the paper
clips. Allow the student to do the experiment again to see if practice shortens
the time needed.
Activities requiring greater observation skill are to separate three kinds of
beans, or to find a certain coin in a mixture of other size coins.
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Blind Walk
O bjective: For two people to communicate by words and touch while one of
them is unable to see, and to better appreciate the value of sight.
Suggested lesson: We can be thankful for our Bibles and the H oly Spirit, which
are given to guide us safely on the heavenward path.
Bible references: Joh n 16:13, 8:12; Zephaniah 1:17
M aterials: Blindfolds.
Procedure: Students can test the statement, “Senses give us information,” by going
on blind walks. T o do this, one student is blindfolded while another takes
him or her on a walk, whether indoors or outdoors. The leader must tell the
walker when to step down or up, when to listen, when to touch the bark of a
tree, or bend down to touch grass, etc. A path may be planned with pillows,
hay bales, furniture, for the “blind” student. The leader must be particularly
attentive, careful, and communicative in order to avoid accidents. After a
while, partners reverse roles.
Ask (1) what information can be received without the sense o f sight, and (2) in the
experiment, how other senses helped.
N ote: It may be well to point out that only a small part of the sensory
information a person receives is through oral communication.
Caution: Blindfolds may spread diseases such as pinkeye.
Discussion: God speaks to us through our senses and so do the forces of evil in
temptations.
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Getting Hooked Up Right
Objective: T o identify some of the major bones in the human skeleton.
Suggested lesson: O ur bones, except our teeth, cannot be seen but they provide
the firm structure and support for our bodies. W ithout them, we would be
worthless. In a similar way, our Bible is a spiritual framework - our support
for all of life.
Bible reference: Ezekiel 37:1-11
M aterials: Velcro, hooks, or other fasteners, a large paper skeleton, paper, and
scissors.
Procedure: Create a biology chart by making attachable identification labels for
the different bones on a skeleton. Hooks, or other fasteners could be used to
attach labels and facilitate re-labeling by different students.
Alternatively, students may wish to make a paper skeleton and write on it the
names the major bones. Poster board could be used. F or another option,
handouts could be prepared with lines pointing to various bones on an
outline skeleton. Students could look up the names and write them. Later,
copies of the sheets could be used for a test.
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Pulse Detector
Objective: To observe an effect of the heartbeat.
Suggested lesson: Sin is like our pulse; it is sometimes so subtle that it is hard to
detect. But through the study of God’s word, we will have the equipment to
detect it.
Bible reference: Romans 3:20
M aterials: Wooden kitchen matches and thumbtacks.
Procedure: Poke a thumbtack into the
match and place the head of the
tack on the thumb side of the
upturned wrist as shown in the
picture. F or many people, the
match will go up and down with
the heartbeat. Y ou can count the
heartbeats per minute.

Explanation: T o see how the sudden
bursts of pressure from the heart cause the movement o f the blood vessels,
hook up a garden hose and watch it while turning the water on and off
quickly. The effect may be stronger if the hose has something at the end to
cap or restrict the flow. This illustrates why the blood is able to move the
match.
See also: The activity entitled, “ Measuring Pulse Rate.”
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Measuring Pulse Rate
O bjective: T o show the effect o f exercise on pulse rate. Students will be involved
in measuring time.
Suggested lesson: Just as the heart is able to supply the body with extra oxygen
when needed, as long as we have been exercising regularly, so God is able to
supply us with extra spiritual strength when it is needed; and it is easier and
faster for H im to get it to us when we have kept close to Him.
Bible reference: Psalm 139:23; Isaiah 27:5
Materials: A watch.
Method fo r binding the pulse: Looking at the palm side of the hand, find the
bump which is in the wrist next to the thumb, and feel the pulse with your
fingers, not your thumb. The blood vessel you are looking for runs down the
“valley” on the side o f the bump toward the center of the wrist. (See the
illustration.) Don’t squeeze too hard or you will stop the
blood and won’t be able to feel it. The activity,
“Pulse Detector,” shows an interesting, although
not too practical, way of observing the pulse.
Procedure:
Ask the students to measure their pulse rates while
seated in the classroom. The pulse rate is the number of
heartbeats per minute. Students may first measure the
number of beats for a shorter specific time such as for 15
or 20 seconds. This may be done several times with essentially the same
numbers. Later measure the time required for a specific number of beats.

Bump on bone
Blood vessel
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Next, have the students run up a flight of stairs and then figure their heart rate.
Have them calculate the increase as they exercise m ore strenuously.
Attempting to determine the time required for their heart to return to its
normal rate will provide additional experience.
Students will face interesting situations when asked to measure the heart rates of
older people and pets. After data have been gathered, they may be compared
with weights or sizes of people or animals; they will probably come to the
generalization that the hearts of smaller animals beat faster. People on
exercise programs have slower resting heart rates.
Furth er investigation: Accuracy depends on how the pulse is measured. T o learn
more: (1) Count the pulse for a full minute and record the rate. (2) Count for
half a minute and double the result to get the per-minute rate. (3) Check for a
quarter of a minute and multiply by four. (4) Check for six seconds and
multiply by ten. Check the six- or fifteen-second rates several times. Heart
rate varies, but this is not the only reason for differences. You may check for
a full minute rate again. What did you learn about measuring? (Six and fifteen
seconds are chosen because multiplication by ten and four is simple.)
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A Family Tree
O bjective: T o use numbers and m an ip u lates to better understand the
reproductive potential o f plants and animals.
Suggested lesson: If a single individual shares the message of God’s love with two
people and each of these shares with two others, and so on, then the great
gospel commission, “Go ye into all the world,” could be accomplished in a
few weeks.
Bible references: Luke 8:5-8; M ark 10:29,30. (If using the K JV for Luke 8:8,
remember that “cry” there means “call out.”)
M aterials: A large number of small identical objects to use as markers, cup, yeast,
sugar and water.
Procedure: Give groups of students hypothetical problems such as: a bacterium
divides in half to produce two “new” bacteria. One hour is needed for one
generation. How many generations or hours would be needed to produce 64
individuals? Have the students simulate the process using the small objects.
At the same time, have them use a calculator to also simulate the multiplying
process. Next, increase the target number and recalculate the number of
generations. Eventually approach other types of reproduction where two
individuals are needed. Finally, consider the case where one individual, such
as a flowering plant, can produce thousands of offspring. This activity can be
used when studying reproduction from a textbook.
Add a small quantity of fresh yeast to a cup of warm sugar water and put it in a
warm place where students can periodically observe the yeast’s growth.
Alternative: If plants bearing fruit or grain are nearby, it might be interesting to
estimate how many new plants would result if all the seeds from one tree or
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stalk of grain matured to form new plants. For a tree, this would require
counting for one branch, then estimating how many other places on the tree
held about that quantity, then multiplying. F or apples, the number of seeds
in each apple would also need to be estimated.
A better way to find the number of apple seeds one tree might produce in one
growing season would be to ask a fruit grower how many bushels or boxes of
apples can be expected from a single tree. Then find out how many apples are
typically in a bushel basket or box and multiply by the number of seeds
found in a single apple. This number may not be as easy as first expected.
Cutting the apple crosswise, the number of sectors will be the same from
apple to apple, but the number of seeds will not. Several apples could be
examined to find an average.
Then, finding out how much area one plant requires, the amount o f land needed
for all the new plants could be calculated.
Som ething to th in k about: Each person living today has two parents, four
grandparents, eight great-grandparents, and so on. If a generations of humans
is taken to be 30 years, then 600 years ago (20 generations back) each of us
had 1,048,576 ancestors! That would mean that 600 years ago there were
more than a million times as many people as there are today. Obviously
there is an error in reasoning. Can you find it?
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Yeast Activity
Objective: To help students see why yeast is used in bread.
Suggested lesson: Yeast grows only under certain conditions. In the same way, we
must remember that just going to church or just being nice is not going to
guarantee us heaven. We need the love of Jesus and the H oly Spirit in our
lives.
Bible reference: Matthew 13:33
M aterials: Four teaspoons o f dry yeast, four clear glasses, two tablespoons of
sugar, and warm water.
Procedure: Before the students start the experiment, talk about the fact that
people use yeast in bread to make it rise. Tell them what you are about to do
and ask them to predict what will happen to each of the mixtures in the
glasses. Place one teaspoon of dry yeast in each of the four glasses. One of the
glasses should contain only yeast, the second should have one tablespoon of
sugar added to the yeast, the third should have one cup o f warm water added
to the yeast, and the fourth should have one tablespoon of sugar and one cup
of warm water added to the yeast. As students follow the procedures, have
them notice what happens to the yeast in each situation. When the yeast in
the last glass begins to grow, have them predict how long it will take the
mixture to rise to the top of the glass. Encourage them to explain why the
results in the fourth glass differed from the others.
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Erosion
Objective: To have students observe and discuss erosion.
Suggested lesson: If we continually subject ourselves to undesirable influences, our
Christian characters can be eroded. If we cover ourselves with Christ’s life we
will be protected.
Bible Reference: Proverbs 6:10,11
M aterials: Disposable aluminum pie pan, small stones, bottle caps or similar
objects, and a spray bottle. It would be well for students to read about the
problem o f soil erosion and what is or should be done about it.
Procedure: Fill the pie pan with moist, moderately packed soil. Place the small
objects on the soil. Tilt the pie tin slightly to facilitate run-off. Use the spray
bottle to simulate conditions of rain on the soil. The light spray on the tilted
pie pan will cause the soil to erode (run off). However, where the surface is
protected, it will stand higher than the surrounding area.
An alternate activity: If convenient, a larger outdoor area and a sprinkler with a
gentle spray may be used with clumps of grass or leaves to protect the soil in
spots.
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Always Pointing N orth
Spiritual lesson: As we grow up we may learn to love God and other people. This
is like being magnetized so that our interests and desires point in the right
direction. The wrong kind of entertainment and friends who do not love
Jesus can be like magnets to turn us out of God’s way of happiness.
Bible references: Psalm 16:8; 2 Peter 3:18; 2 Corinthians 5 :1 8 ,2 0
M aterials: Magnet, sewing needle, bowl of water, and paper clip.
Procedure: Stroke a needle 15 to 20 times in the same direction with a magnet.
This makes the needle become a small magnet itself. From the paper clip,
make a carrier to lower the needle into the bowl of water. The simplest way
is to straighten out the clip, then make it into a U, then bend up the ends for
a cradle as shown in the illustration. Gently lower the needle to the water
surface keeping it as level as possible. Push the clip into the water leaving the
needle to rest on the surface. If it sinks, just wipe it off and try again. If you
have a choice, use hard water because it has a stronger surface tension.
Waxing the needle might help flotation, too. If the needle doesn’t float by
itself, press it through a small wood chip or a bit of styrofoam™ and float it
that way. You may also want to experiment with bringing a magnet
gradually closer to the floating needle.
Results and explanation: The south pole (or S-pole) of one magnet is always
attracted to the north pole (N-pole) of another. Opposite poles of two
magnets pull toward each other. The pull is greater when they are closer. The
north pole (or end) of a magnet is the one that points north. It does this
because the earth is like a large magnet which influences magnetized objects.
This means that your needle will swing around to a north-south position in
the water. Lowering it in an east-west position will make this more obvious.
To learn what makes the needle stay on top of the water when steel is more
dense than water and normally sinks, research “surface tension.”
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Barometer
Objective: To help students learn the purpose of a barometer and how it works.
Suggested lesson: O ur faith may fluctuate, but Christ never changes.
Bible references: Psalm 107:29; Isaiah 25:4
M aterials: Wide mouth jar, balloon, two rubber bands, drinking straw, tape,
scissors, and construction paper. (Thin latex balloons leak air faster than
thicker ones but change more with pressure changes. Balloon shops put a
substance in them that greatly reduces the loss of air. It is called Hi-Float.®
They would likely sell you some along with a balloon. It would also help seal
the balloon piece to the jar. If you don’t find it, you could experiment with
cooking oil or a similar substance. You want the inside of the balloon coated.
Procedure: Cut a piece of the balloon large enough to fit over the mouth of the
jar, stretch it tightly across the jar’s mouth making sure it seals well. Hold it
in place with two rubber bands or a jar ring. Tape one end of the straw to the
center of the balloon. Fold the construction paper into a triangular tube and
tape it together. Attaching a ruler is optional. Put the tube next to the
pointed end o f the straw (Do not let them touch.) Make a pencil line on the
tube where the pointer points and write the weather condition next to that
line.
Check once or twice a day. Each time the pointer moves, draw a line and
write down the weather condition. After marking some sunny and some
stormy results, you can predict the weather.
Explanation: A barometer measures air pressure. As the air outside the jar pushes
harder, the latex surface is forced a little distance into the jar moving the
pointer upward. The raised pointer indicates that the weather is expected to
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be fair. W ith reduced atmospheric pressure, the pointer goes down to show
that a storm may be approaching. The barometer’s value as a predicting
instrument lies in the fact that the air pressure usually changes before a
change is noticed in the weather. A commercially made barometer will give
better results for predicting weather. Also, the fruit-jar barometer will be a
little better indicator if kept at the same temperature for each reading because
temperature as well as pressure affects it.
Discuss: If the air pushes in on us all the time (at more than 14
square inch), why don’t we feel it? Answer: Pressure inside
out to balance the pressure from the air. We do feel it
pressure inside our ears hasn’t had opportunity to balance
change occurs rapidly.

pounds per
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Weather Check
Objective: To understand the meaning of accuracy in weather prediction.
Suggested lesson: In nature, God has given us many warning signs to tell us
when a storm is on the way or to inform us that good weather is ahead. The
Bible also uses world conditions as warning signs. (See Matthew 24.) O f
course God knows the future. Weather forecasters use scientific evidence to
make estimates.
Bible reference: Matthew 16:2-4
M aterials: A record book.
Procedure: From newspapers, T V forecasts, or an Internet weather page, ask
students to make a ten-day weather log. The days would not need to be
consecutive (all in a row without a break). Students should also record actual
weather conditions, perhaps in other columns on their log sheet. They could
include a column noting which temperatures were within one degree or
within two or three degrees. A t the end of the time, they can calculate what
fraction or percentage of the predictions were within expectations. They
could keep track o f many conditions. But next-day high and low
temperatures would be the simplest. Discuss why it is best to check the same
source at the same time of day. Students could learn from figuring out how to
design their log sheets or you could prepare sheets in advance.
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What Is Rain?
Suggested Lesson: God sends rain to help plants grow and to cleanse the air and
the land. Likewise the Holy Spirit is sent to help us grow spiritually - to
have clean hearts like Jesus.
Bible references: Leviticus 26:3,4; Isaiah 44:3
M aterials: Clean jar or plastic soda bottle with tight fitting lid and a small amount
o f water.
Procedure: Place a small amount of water in the container and cap it. Place it
near a cold window. Usually moisture will collect on the container’s side
closest to the window. Some students may infer that a difference in
temperature causes the condensation while others may infer that sunlight
attracts water. Further experiments will help
students come to the correct
conclusion. That is, they could
move the container to various
places around the room.
Explanation: Air usually contains
water vapor (which generally
cannot be seen). W hen air cools or
when the pressure drops clouds or
fog may develop. When
the tiny droplets get
larger, they fall as rain or
snow.
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Which Rock?
Objective: T o develop skills in observing by becoming aware of the different
characteristics of rocks. Then to communicate the observations clearly.
Suggested lesson: We are all unique individuals with characteristics special to
God.
Bible reference: 1 Peter 2:5.
Materials: A collection of rocks each marked with a number.
Procedure: Place a collection of washed rocks, numbered on the bottom side in
front of the students. Rocks should be similar enough to encourage careful
thought but with enough unique features to avoid confusion. Each student
selects a rock and is given a few minutes for writing his name and the rock’s
number on one side of a piece of paper and a description
on the
other. The
rocks are
passed around
the circle.
Descriptions are
then collected,
numbers recorded, and
papers passed out
making sure no one gets his or her own
description. Descriptions are read aloud. Each student then puts a finger on
the rock he believes matches the description being read. The fun begins when
numbers on the bottoms of the rocks are compared to those on the papers.
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F or only one or two students: The teacher or parent may ask each child to choose
several rocks from a collection. He or she would then write a description for
each on one side of a piece of paper then record the rock’s number on the
other side. The teacher would then look for a rock to match each description
while talking about her thoughts in the process of identification. Roles could
be reversed.
O th er ideas: The children should be encouraged to discuss various ways o f coming
to a conclusion. This might be a nice outside activity and could include
finding the rocks. Students could be divided into teams. Rules could be
modified to work best for the teacher and the students.
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Sun, Moon and Planets
O bjective: While studying the solar system, to describe planets and order them
according to size or with respect to their distance from the sun.
Suggested lesson: Just as the sun is the light and center o f our solar system, so
Christ should be the light and center of our lives.
B ible references: Malachi 4:2; Genesis 37:9,10
M aterials: Several spherical balloons (colored).
Procedure: Prepare a balloon for each planet and for the sun and moon. Make the
balloons correspond in size from small to large in the order of the sizes o f the
celestial bodies they represent. Then place them in order according to the
distance from the sun. Y ou may also have the students show how the moon
orbits the revolving earth and how the earth and other planets rotate around
the sun. Ask your student to hold the balloons and go through the
appropriate movements around the “sun.” The “m oon” should remember
that it always faces the earth, while the earth travels around the sun.
Older students may wish to consider the factor of time and allow the distance
taken for one step every five seconds to indicate distances traveled during the
passing of one earth day or week.
Instead of balloons, you might want to cut out disks of relative sizes. Most of the
distances to the sun on any scale that is easily handled for the diameters o f
the disks will be very large. Y ou could calculate where the distant planets
might be placed — far beyond the edges of school or home boundaries.
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Constellations in a Box
O bjective: T o develop skill in recognizing star constellations.
Suggested lesson: The more we study the stars, the easier it will be to identify
them—just as more Bible study makes truth easier to identify.
Bible reference: Daniel 12:1-3
M aterials: Cardboard box, several dark pieces of paper or aluminum foil the size
of the end of the box.
Procedure: Leave the cover on the box. Cut a window in one end and punch a
peephole in the other. Cover the window end with paper having holes
punched to represent star patterns. Students view the star patterns by holding
the window end to a light source and looking through the peephole. Punched
paper mounted in cardboard frames allows easy exchange for studying
different constellation patterns.
O th er ideas:
Computer drawing software may be used to create constellation patterns.
Students will enjoy observing the stars best if away from city lights. They can
copy the patterns on paper or photograph them—a video camera might be
the simplest to use.
The US National Aeronautics and Space Administration (NASA) has interesting
information about astronomy, http://education.nasa.gov/, Office of Human
Resources and Education, Education Division, Mail Code F E , NASA
Headquarters, Washington, D C 20546-0001; (202) 358-1110.
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Sorting - Solids and Liquids
O bjective: To understand the difference between solids and liquids. (For young
children).
Suggested lesson: Studying our Bible helps us know right from wrong, just as we
can usually distinguish between solids and liquids.
Bible references: Isaiah 30:21,8:20
M aterials: * Solids such as a candle poured into a glass cup, a rock, a marble, a
pencil, a few beans, some hard candy, and a ruler. • Liquids including some
water in a glass, and also such items as a small bottle of syrup, a small bottle
or carton of milk, a box or can of juice, a small bottle of vegetable oil, a
bottle of shampoo (perhaps with a picture on it so small children would
recognize what it was), and a container of m otor oil. • A towel, • Tw o boxes
marked A and B, or o f different colors.
Procedure: Begin with the solids and liquids out of sight. Take out a clearly solid
object such as the rock, feel it, press it, and put it into one of the boxes (or at
one side on the table if you don’t use boxes). N ext take the glass of water,
cup your hand, pour some in, then throw it into the other box (with the
towel in the bottom if you wish). Wait for the discussion time to talk about
the words “solid” and “liquid.” Then remove another solid and liquid so the
children can see both. The liquid may not be recognized or even visible.
Unless it’s obvious, say what it is. Perhaps shake it. A sk the children which
box to put it into. If they guess wrong, just say, N o it belongs in the other
box. Then you can get out all the objects and ask children to come forward
one by one, pick up an object, and place it in the right box.
Discussion: After the solids and liquids have been sorted, ask the children how
they knew which box to put the objects in and discuss the words, “solid” and
“liquid.”
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States of Matter
O bjective: The students will review properties of solids, liquids, and gases, and
they will identify substances accordingly.
Suggested lesson: Just as we may not realize that Silly Putty™ acts like a liquid as
well as a solid, so we often misunderstand people. We should not judge.
Bible references: Joh n 7:24; Ezekiel 36:26
M aterials: A package o f Silly Putty™.
Procedure: First review the properties of a solid, a liquid, and a gas. Have students
record their observations as they play with Silly Putty™. Place the words
“solid” and “liquid” on the board and ask the class to tell you the properties
of each and write them under the words. Then ask them to describe the
properties of Silly Putty™. Categorize all properties discovered by the
students. Conclude by calling attention to the fact that the Silly Putty™ has
certain properties of both states of matter.

Change of State
O bjective: T o develop the concept that heat may do more than change
temperature. It can also change a solid to a liquid.
Suggested lesson: Ice, water, and steam are different, yet the same. H ow are the
Father, Son, and H oly Spirit alike, while being different individuals?
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Bible references: James 4:14; Ezekiel 11:19
M aterials: A cooking utensil or large beaker, ice cubes, a heat source, and a
thermometer.
Procedure: (1) Put ice and the thermometer in the pan or beaker. Add enough
cold water to cover the bulb of the thermometer. (2) Place your container
on the heat source. Check the temperature every minute and record it in
a table. D on’t add heat too fast. (3) Transfer your data to a graph. If you
use a Celsius thermometer mark 0° beside the bottom line and let each
space going up represent 5° more. If you use Fahrenheit, begin with 30°
and increase by 10°. You may need to extend the time axis if you have a
large quantity o f ice or a low heat source.
Discussion: What so you see interesting about the graph? W hat did the heat do
during the first part? During the second part? Heat is not the same as
temperature. Heat is energy. We usually think of heat as causing the
temperature of an object to increase. It also had another effect in this
experiment.
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Ways to Put Out a Fire
Objective: The student will think of why certain actions put out the flame.
Suggested lesson: We are each like a candle lit with the fire o f God’s love. We
want to avoid things that might put out that fire, but real fires are sometimes
harmful.
Bible references: Isaiah42:3; 1 Thessalonians 5:19
Materials: A large candle, matches, a small test tube or jar, and a medicine dropper
(available from pharmacies). A squeeze bottle that produces individual drops
may replace the medicine dropper.
Procedure: Have the students light the candle and describe what they see. Then
have them invert the test tube over the candle and record the results. Then
re-light the candle and blow on it gently, then with more air. Record the
results. Re-light the candle but this time put a drop of water on the flame.
Ask them to think of other ways to extinguish the flame and let them try safe
ones.
Other options may include: pinching the wick, cutting the wick off with a pair of
old scissors, surrounding the flame with a coil of copper wire, pouring
carbon-dioxide on the flame, touching the wick with a metal object, pinching
the wick between pieces of wood, or using salt, baking powder, or a fire
extinguisher.
Carbon dioxide may be obtained by adding two teaspoons of baking soda to 1/2
cup of vinegar in the bottom of a large glass or soft-drink container. The gas
formed is carbon dioxide which is heavier than air and may be poured out
onto the flame.
Caution: Students should be cautioned N O T to play with fire or matches without
supervision. They should be given basic safety instructions for using fire.
Help them to avoid getting burned and to keep from burning the wrong
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things. You might ask them to think of safety rules, giving hints as necessary.
If you substitute a glass container for the test tube be prepared for it to break
from the heat.
Suggestion: Ask why the water or other objects made the fire go out. Fire fighters
know that water often does not extinguish (stop) a fire. A fire will start when
something that will burn gets hot enough and it gets enough oxygen. So to
extinguish a fire you remove the oxygen (pouring on carbon dioxide is one
way) and/or you lower the temperature of the burning object (water can do
this, too). T o keep a fire from spreading, remove things that might burn, or
keep them cool. The temperature at which a substance will begin to burn is
called its flash point.
H um an safety: If your clothes catch fire, roll on the ground or wrap up in a
blanket or rug. A burning jacket can be removed,
W ater is good if
available. W hen possible, apply ice to reduce
damage. Be careful to
keep serious burns clean. O f course call for help as
needed.
In a burning building, breathing smoke often harms people
more than fire does. Where smoke is thick,
crawling to safety may be best since there may be
less smoke near the floor.
H ot grease or oil in a skillet or frying pan may
ignite. T o extinguish it put a lid on the pan__
or use a carbon-dioxide fire extinguisher.
In trying to move the pan the grease may^
spill, spreading the fire. Water may
make it spread, too. Incidentally,
cooking without grease and with very
little oil and avoiding meat provides
better health and, as a bonus,
improves fire safety.
Get better advice from trained fire fighters and ambulance technicians.
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Substances That Burn
O bjective: T o make inferences about burning substances.
Suggested lesson: W ith the H oly Spirit in our lives, we will become as the
materials that don’t burn. People around us may be excited about the wrong
things or angry. Their words and actions are then like a raging flame, but we
may remain under control.
Bible references: 1 Peter 1:7,4:12
M aterials: String, paper, copper wire, cloth, wood, plastic, and some aluminum
foil.
Procedure: W ith forceps, tweezers, or other holders, attempt to burn each o f the
materials available and record any changes in the material. Ask the
students what they can infer about | those that burn.
Results: Materials produced from living / things are more likely to burn.
Notes: Students may infer incorrectly that \\ aluminum and iron will not burn.
Aluminum, magnesium and even J steel wool will burn under the right
conditions. For example, steel
wool when heated red hot and
placed in a pure
oxygen
atmosphere burns
dramatically.
Fresh dry yeast
and sugar in
warm water may
be used to release
oxygen.
Always
supervise fire experiments and avoid risks.
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Smoke and Fire
O bjective: T o make inferences about the nature o f fire.
Suggested lesson: Even if Satan blows out the light o f truth in a part of the
world, God can rekindle it.
Bible reference: Isaiah 9:18
M aterials: A candle and matches.
Procedure: Light a candle and allow it to burn until a pool of wax is visible. Blow
out the flame. Re-light the candle by holding a lighted match in the smoke
trail but not touching the wick. Help your students be very careful with fire.
Results: The candle will again ignite without the flame coming into direct contact
with the wick. Under good conditions, the candle can be lit from as far as an
inch away. Students should notice that smoke usually indicates incomplete
burning and that the flame is produced mostly from the burning of the wax
rather than the wick.

Heat

93

Kindling Temperature
O bjective: T o observe the effect increasing the temperature has on starting a
flame.
Suggested lesson: Your love can warm someone’s heart but it may take a little
time to get the fire burning.
Bible references: James 3:5; Proverbs 2 5 :2 1 ,2 2
M aterials: A candle and matches. A watch may also be used.
Procedure: (1) Oxygen (from the air) is needed to make fire. But notice that, in
the presence of plenty of air, the candle does not start burning. (See the
activity, “Ways to Put Out a Fire.”) Discuss what it is about a lighted match
that could cause the candle flame to start. (2) Slowly move a lighted match
closer and closer to the wick to see how close it needs to be to start the flame.
Then blow out the candle and let it cool. (3) Move a lighted match directly
up to the wick, but keep it there for only a short time, removing it before the
flame starts. Then repeat for increasingly longer periods of time until the
candle lights. Y ou may also want to notice the time it actually takes to raise
the temperature of the wax in the wick to make it vaporize and catch fire
(ignite).
N ote: If a lighted match is placed in the smoke stream o f an extinguished candle
flame, the fire can “jump” an inch or so to re-ignite the candle.
D efinition: The kindling temperature of a substance is the temperature at which it
will ignite.
Practical lesson: The most common method of stopping a fire is to put water on
it. This cools the material to below the kindling temperature and the burning
stops. You may also note that a match laid on a piece o f aluminum foil
(which conducts away the heat) goes out.
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Cutting Ice
O bjective: T o figure out from observation how the ice was cut.
Suggested lesson: Asking Jesus to cut away sin will not help us if we go back to it
again.
Bible references: Romans 6:1; 2 Peter 2:20-22
M aterials: Ice, thin wire, and weights to be attached to wire. The weights need to
be fairly heavy. You could use plastic milk jugs filled with water. T o get a
block of ice large enough to use, you may need to freeze it in a milk carton
or large bread pan.
Procedure: Tie the weights to the ends of the wire. Drape the wire over the
middle of the ice with the two weights on either side. Let the weights pull the
wire through the ice.
Increased pressure causes the ice to melt at a temperature below 32° F. As the wire
passes through the ice it again freezes above the wire. Thus, the ice will be in
one piece after the wire has cut through it.
Explanation: Heat is not the only thing that causes ice to melt. Pressure does too.
Here the pressure or pushing down of the wire melts the ice, but when the
wire moves down and the extra pressure is gone, the water freezes again.
Consider how ice skates work.
Also, a special kind of salt is used on roads to melt ice.
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Which Popcorn Is Best?
O bjective: T o infer how the kernel size relates to the resulting volume of the
popped corn.
Suggested lesson: The Lord expects a person to use his talents in proportion to
the way they have been given. More is required of those who have more to
give.
Bible references: Luke 12:48; Matthew 25:15-28; Ecclesiastes 11:6
M aterials: Popcorn, a balance capable of weighing small objects, and a means o f
popping corn. A hot air popper is recommended.
Procedure: Give each student twenty kernels of corn. Then ask them to follow
these instructions: (1) Pick out the five largest and five smallest kernels. (2)
Weigh a ll ten. (3) Pop them without adding anything. Weigh all ten again. (4)
Note the difference in weight.
At home or in a school without a sensitive balance, a larger amount of popcorn
may be used, weighing before and after on a postage scale.
M ore Inferring: Ask, What causes the corn to pop when heated? and, W hy
doesn’t the explosion just send tiny bits of corn flying everywhere?
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Explanation: When water inside the kernel gets very hot, it turns to steam. The
steam takes more space, so it pushes on the kernel shell until it suddenly
breaks open. The moist cornstarch, at a greatly reduced pressure, then
“freezes.”
Additional investigation: Compare various characteristics of corn kernels. Get
sweet corn (as seeds), animal feed corn (from a feed store), and several
varieties of popcorn. Other grains pop, too. Wheat heated under pressure
pops (or “puffs”) when a door is opened to suddenly reduce the pressure.
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Warming Dirt
O bjective: To observe how heat energy is absorbed.
Suggested lesson: The more time we spend in the sunshine of God’s love, the
warmer our life will be for those around us. We receive warmth of God’s
love by reading His word, praying, listening in church, and praising Him.
Bible references: 2 Peter 3:17,18; 2 Cor. 9:7-10; James 1:9,10; Ex. 16:15-21.
M aterials: Very dry soil (dried in an oven if necessary), thermometers, two
shallow cardboard boxes.
Procedure: Place in each box two inches of dry loose soil or sand. Put one box in
direct sunlight and the other in a shaded area. After an hour or more, have
the students feel the soil in the lighted box with one hand and in the shaded
box with the other. Using two thermometers (identical if possible) ask the
students to measure and compare the temperatures.
Place the bulbs o f the thermometers at
approximately the same depth in the soil.
A greater increase in temperature shows that
more heat is absorbed as long as the
two samples were of the same
material and in the same quantity.
Heat is a form of energy.
Heavier materials tend to
require more heat to raise
their temperature a
certain amount.
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What is a Match?
O bjective: T o develop observation skills by having the students identify and name
properties of a wooden match before and after burning.
Suggested lesson: We need to develop skills of observation so we can better
understand the Lord and His word.
Bible reference: James 3:5, 6
M aterials: Wooden matches.

Procedure: Have the students make a list of observations about the wooden
match. Let them hold it and encourage them to use as many senses as they
can except the sense of taste. Then ask them the following questions: (1)
What color is it? (2) Does it have an odor? (3) W hat is its shape and size? (4)
What is its texture?
Then burn the match and have them record their observations while the match is
burning and after it has finished. Students should compare their lists. Usually
they will discover that others observed things they did not. More is usually
accomplished through cooperation than through competition.
N otes: Students must be closely supervised and cautioned not to play with
matches. For older students (maybe grades 3 to 5) use the questions only if
they need to be prompted.
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Break a Pencil with W ater
O bjective: Infer why objects placed in water appear broken.
Suggested lesson: If life seems bent or broken to you, go to God and His W ord
for instructions for rearranging it to reorganize your life, set new priorities.
Bible references: Hebrews 11:1-3,12:13
M aterials: Glass tumbler, water, and a pencil.
Procedure: Fill the tumbler with water. Place the pencil in the water so that part
of it is beneath the water. Look at it from a distance of several feet and from
several different locations. Observe how the pencil seems to be broken at the
surface of the water. N otice also that the part beneath the water appears
enlarged.
Results: Light rays bend as they enter or leave the water. This is called refraction.
The pencil appears broken at the surface of the water because what you see is
not straight ahead of your line of sight as it seems. Y ou see where the rays
leave the water and the glass.
Questions like “Is the pencil really broken?” and “If not, why does it look like it
is?” will lead students in their thinking. The explanation, however, isn’t
obvious, so you will probably need to tell them unless they already know
about light bending.
N otes: Refraction also causes water to look shallower. Take two
tumblers and place a coin in each one. Then fill one with
water, and compare the appearances of the
coins looking down through the tops of the
tumblers.
You may also want to place a coin in a cereal
bowl and move back to where it is barely
hidden by the side of the bowl. Ask
someone to pour water into the bowl while
__
you watch the coin reappear.
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Making Colors
O bjective: Students should learn to make the colors they want from the primary
colors and also learn predicting skills.
Suggested lesson: God in His infinite wisdom has created a wide variety of colors
for our pleasure.
Bible references: Revelation 4:3; Isaiah 63:1
M aterials: Red, blue, and yellow food colorings diluted in water.
Procedure: M ix red and blue and observe. D o the same for blue and yellow, and
for yellow and red. The red and blue will make purple. The blue and yellow
make green and yellow and red make orange.
Students may enjoy trying to make a color which is just like one in a sample bottle
or glass. O r you might ask them to keep a careful record of the quantities of
the three basic color dyes they use for making a certain color. T o measure
they can count drops or use a hypodermic syringe (without the needle).
W ith this formula another student should be able to reproduce the color.
The amount o f water for the new color would need to be the same; and they
would need to use from the same batches of original dyes.
Results: If careful records are kept, the colors produced by certain formulas may
be accurately predicted.
N ote: F o r color mixing experiments, the food color should be diluted with water
to make stock solutions so that the accuracy o f the measurements will not be
so critical to the result.
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N ow You See It, Now You D on’t
Suggested lesson: Christ’s blood hides our forgiven sins.
Bible Reference: 1 John 1:7; Psalm 51:2; Revelation 1:5
Objective: T o understand reflection of colors of light.
M aterials: A heart cut from white paper; a red light source; blue, yellow, and red
crayons; and a well darkened room. The easiest and safest light source is a
flashlight with the lens covered with transparent red film. Find the film at a
hobby shop or even an auto parts store.
For a room full o f students the flashlight might not be bright enough. If using an
electric lamp be careful that the material doesn’t burn. A red darkroom light
bulb would be ideal. F o r a small group or if done at home, viewing the heart
through the red cellophane or in light produced by a car’s tail lights or brake
lights in a dark garage will work.
Procedure: O n the heart, write SIN with a red crayon. W rite LO V E in yellow and
in blue. W ith only red light, red will be reflected well both from the red
word and from the red that is part of the mix that made the white paper.
Being the same color, the word SIN won’t show. The yellow and the blue
will not reflect the red light very well and so will be dark allowing you to
read them. You could experiment with green writing.
Students will enjoy looking through the red film. They can draw pictures or write
words using both red and ordinary pencils, then view their work through the
film.
Explanation: Reading about colors and light after or before the experiment would
be a good idea. Include the concept that white light is a mixture of all the
colors of the rainbow. A white object reflects light from all the colors that
come to it. Transparent red film blocks most of the colors letting only the
red go through.
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Flip Books
O bjective: Students will learn communication skills by making a cartoon flip
book presenting a scientific law in reverse.
Suggested lesson: As each picture in the flip book contributes to the overall idea,
each thoughtful act and kindly deed performed builds character.
Bible references: 2 Corinthians 3:18; 1 Samuel 16:7; Proverb 14:12
M aterials: Paper, pencils, and/or crayons.
Procedure: Have each student pick an aspect of a natural law and make a flip
book on “breaking” that law. For example, trees growing backwards or
apples falling up. T o make a flip book, take a small stack o f blank paper or
cards. Then draw a picture on the first page, keeping it simple without a
background and near the right edge of the page (left edge for left-handed
students). Then on each successive page, trace the previous picture but make
a slight variation.
T o use the book, stack all the pages neatly and in order. While firmly holding the
one side of the stack, press your right thumb to the opposite edge of the
stack, then allow the pages to quickly and successively escape or turn. T o
reverse the motion, flip from the other end o f the stack. Each student will be
eager to share his or her book with class members. Staples through the edge
to be held may help (if the “book” isn’t too thick for them to go through).
Discussion: Talking about time-lapse photography can help students realize that
scientific communication may require more than written words. Through
time-lapse photography the opening o f a flower bud can be communicated
more thoroughly and clearly than by any other means.
M otion pictures work like the flip books and are interesting to discuss. Modern
video m otion on television and computer screens is a little more complex. An
electron beam makes a fight of specified colors at a tiny point on the screen.
That beam traces over the whole screen many times a second, line-by-line,
like you read words on a page. It goes so fast that the spots don’t fade before
being traced over again with new colors.
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A Vibrating String
O bjective: Students will observe how the sound made by a vibrating string
changes when the string is loosened or tightened.
Suggested lesson: F o r our characters to vibrate with the true pitch of G od’s love,
they must be “in tune” to His will.
Bible reference: Psalm 89:15
M aterials: A guitar or other stringed instrument.
Procedure: Have the students pluck a string as its peg is turned to tighten or
loosen it.
Students will observe that tightening the string raises its pitch. The opposite effect
is observed when the string is loosened.
You may explain frequency as the number of times the string swings one way, the
other way and back each second. O f course, it goes too fast to see. The A in
the middle o f the piano, for example, has a frequency o f 440 vibrations per
second. Pitch is what we hear. Frequency is what we could count if we could
. find a way to count that fast for a second.
Principle: T o make sound a string swings back and forth causing the wood body
of the instrument to vibrate. This, in turn sets up air waves by pushing and
pulling on the air molecules which influences others near them like ripples
from a rock tossed into a pond. The resulting train of high and low air
pressure causes the ear to sense sound.
An electronic guitar has a sensor placed near the strings that makes an electric
current stronger and weaker as strings swing closer and farther away from it.
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This current is amplified (made stronger) and sent to speakers which move back
and forth to send out the sound waves.
Safety note: A string may break while being tightened. Students should wear eye
protection and keep their faces at a distance form the strings. A string may be
dangerous when it is tightened more than a little beyond its intended pitch.
Turning the instrument away from the face helps. Musicians don’t do all this
but probably should turn the instrument when making big changes in how
tight the string is.
F o r m ore experim entation: Note how the pitch will change when the length of
the vibrating part of a string is changed. If you use an instrument, notice also
how the weight (or thickness) of a string affects the pitch.
M ake your own equipm ent: A rubber band around a book may not be very
musical, but it’s easy to “make” and use. Just stretch the rubber band around
the book and put a pencil under it as shown in the illustration.
N ote: The rubber band quickly goes “out of tune” because it quickly responds to
temperature and fatigues easily.
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Point to the Sound
O bjective: To show through observation that two ears are better than one in
pointing out a source of sound.
Suggested lesson: We need clear, open communication with the Lord to hear
what He has to tell us.
Bible references: Joh n 10:27; Psalm 89:15
M aterials: A blindfold and two pencils.
Procedure: Blindfold a student without covering his or her ears. Then walk
around the room and tap pencils together. The student sits in the center o f
the room and points in the direction from which he hears the sound. Repeat
the process, but have the student put a finger in one ear.
Results: In the first situation, the student should be able to correctly point in the
direction o f the sound. When one ear is plugged, it is often impossible to
point accurately to the source and the student will feel unsure of his
responses.
N ote of interest: A clock may be ticking on the wall, a kettle may be humming
on the stove, and someone may knock on the door. We are able to hear them
all at once. We may also select the sound we want to listen to and concentrate
on it, in effect blocking out the others.
Testing listening abilities T o examine the principle of selecting a sound source to
concentrate on, two speakers (live or on tape) may read different lists of
words fast enough to allow barely enough time to write the words of one
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speaker. The teacher or another student may set the reading pace by making
a hand motion at the rate of, perhaps, three seconds per word. Students
would hear two words at once, one from each speaker. The other students
could be divided to concentrate on one or the other speaker. Words should
be familiar to the students and lists could be 20 words. At the end, listeners
would be shown the list and count the number written down without help
from other students and without considering spelling. Students would write
enough to be able to remember the word. Word counts could be averaged for
each group. Spellings could be corrected. The process could be repeated with
only one speaker, with two speakers with words spoken closer together, with
related words (like all names of animals), with nonsense words (ones that are
not real words), with a music background, with the windows open for fresh
air, while trying to copy as many words as possible from both speakers, and
so on. Records should be kept and the results discussed.
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String-and-cup Telephone
O bjective: The student will better understand characteristics of sound conductive
materials and may see that a communication system can lose it ability to
carry a message.
Suggested lesson: We communicate with God by speaking in prayer and listening
as we read the Bible.
B ible references: Matthew 4:4; Psalms 32:8,91:15; Isaiah 48:17
M aterials: Two empty cups or cans and twine, fishing line, or perhaps thin wire
10 to 20 feet long depending on the size of the room.
Procedure: Puncture the closed end of each cup or can. Connect them by putting
the ends of the string through the holes. Knot the string
or tie on a paper clip to the end of a piece of fishing
line so it will not pull out. A student talks and
listens at each end of the “telephone.”
The line needs to have a slight tension.
Students can find out what happens with no
tension. Styrofoam™ cups may break too easily.
Discussion: Ask the participants how well they
were able to communicate when the string was
loose and when it was tight. Ask why they think sound traveled through the
tight string and what other factors might influence the effectiveness o f the
system.
If appropriate, talk about the nature of sound waves and how sound is transmitted
though the air. The cup-and-string system transmits sound in a similar way.
Sound vibrations may be explained as a series of little pushes sent along the
line. The pushes tighten and loosen the string, making the can on the other
end vibrate and reproduce the sound.
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Learning from Spools
O bjective: T o develop prediction skill by observing spools turned in a simulation
o f pulley systems.
Suggested lesson: O ur words and actions often cause other people to react. It is
important to set the best example — to turn in the right direction.
B ible references: Psalm 146:9; Proverb 21:1; Isaiah 44:24,25
M aterials: Several nails with small heads, scrap boards, empty thread spools of
various sizes, and rubber bands.
Procedure: Mount the spools on the scrap board so they turn easily. Mark one
side of the visible end of each spool to make it easy to watch. Number or
color the mounted spools so they may be easily referred to. Connect the
spools with rubber bands, some with one twist and others without a twist.
After adding each band, ask students to predict what will happen if a given
spool is turned.
O ptions: Long screws may be used instead of nails. Heads don’t need to be small if
the screws are attached through the spools. Screws are easier to turn if pilot
holes are drilled for them. Groups of students would enjoy preparing the
pulley systems for others to predict. If spools o f varying sizes are used
relative speed of rotation might also be predicted; that is, whether the last or
a designated spool would turn faster or slower than the one driving the
system. The terms, clockwise, counterclockwise, spool, and pulley might be
new to your students.
If finding empty spools is a problem, consider using ones with thread held down
with tape. Also a fabric store might supply spools o f thread or put up a sign
asking their customers to save their empty spools for you. Caution: teachers
might have fun with this activity, too.
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The Most Important Place
Suggested Lesson: In whatever we do, we
want to be sure it will please Jesus. It
should be something He would do.
He should have the most important
place in our hearts.
O bjective: To show that an object’s center of
gravity will be found directly below a point
of suspension.
Bible references: Matthew 18:10; Psalm 91:1;
Colossians 3:2-4; Exodus 26:34
M aterials: A piece of heavy cardboard cut in an
irregular shape, a nail fastened firmly as a
hook in a vertical surface, a marker or crayon, and a string with a weight at
one end to use as a plumb bob.
Procedure: Punch or drill several holes in the cardboard or other flat material.
Hang it on the nail from one of the holes and hang the plumb line from the
nail, too. Then ask a student to draw a line on the cardboard following the
string. Repeat the process with the cardboard suspended from each of the
other holes. All the lines should go through the same point somewhere on
the object, or in relation to the object in case it was cut leaving no material at
the center of gravity.
Discussion: Help students define the center of gravity. It is also the point the
object would balance from. You could ask what shapes would make the
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center of gravity the same distance from all the edges and what would happen
if the object were not flat. Students could make some safety rules about the
center of gravity (as for using ladders, hanging pictures, building tall
buildings, and going around corners). Science principles other than the center
of gravity are often involved, too — for example, friction. It’s okay to discuss
them. You could ask them to tell what makes a tower of blocks or other
object fall in terms of the center of gravity. (The center o f gravity has to be
over the base supporting the object.). They could read about the Leaning
Tower of Pisa.
Com m ents: If a builder’s chalk line (which serves also as a plumb line) is used, kids
would have fun snapping it on the cardboard to make the lines (a nice
outdoor activity). For only a few students, the object could be smaller and
lighter. It could be cut from a file folder and suspended from a push pin.
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Air Currents
O bjective: T o have the students make an air current tester that shows how air
moves. Measurement usually means placing a number value on some kind of
quantity. In this case we are detecting air movement rather than measuring it.
Suggested lesson: A ir, like faith, is not always visible in its movement.
Bible reference: Joh n 3:8
M aterials: A drinking straw, a piece of paper about 3 inches square, a paper clip, a
pencil, a pin, and tape.
Procedure: Cut a slit across one end of the straw to hold a small piece of paper or
just tape the paper to the straw. Push the pin through the straw parallel with
the paper and into the eraser end of a pencil. Wiggle the straw a little so that
it can turn easily around the pin, slide the paper clip over the other end o f the
straw or just attach it lightly with a piece of tape. Pick up the pencil and
move the paper clip to make the straw hang more o r less level.
Test the air currents in your room. Hold the tester over a warm place such as a
lighted bulb or a sunny windowsill. What happens to the paper? W hat made
it move? W hich way did it move? Hold the tester below the bottom o f a
refrigerator door or over some ice cubes. Which way around the ice do the
air currents move? Take the temperature readings in several places in the
room. Record the results. T ry your air current tester in those places.
Compare the results with temperature readings.
A candle flame, balloons, or feathers may also be used to detect air currents.
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Lift the Teacher
O bjective: Dlustrate the mechanical advantage of a lever.
Suggested Lesson: O n our own, we can handle only small things. W ith help, we
can do much more. By faith, God will help us handle great things. He hears
our prayers and answers for our good and the good of others.
Bible references: Luke 16:10; Isaiah 11:6; Matthew 21:21,22
M aterials: A long board of appropriate dimensions and a short one to serve as a
fulcrum. A 2x6 is ideal for standing on but harder to handle than a 2x4. A
1x6 could work but bends.
Procedure: Place the long board across the short one as in making a “see-saw.” If
the distance from the fulcrum to the end of the board where the teacher
stands is short enough, even a small child can lift the teacher by stepping up
on the raised end o f the board. The child may need help to maintain his
balance when stepping up on the raised end.
How it works: Moving one end of the board a long distance down with a small
force (or push), makes the object on the other end move up a small distance
with a large force.
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Magnetic Attraction
O bjective: The student will develop skills in observation by watching how iron
filings are attracted to magnets.
Suggested lesson: The love of Jesus is so strong that it can penetrate (go into) the
most stony heart, even as the magnetic force penetrates the glass.
Bible reference: Romans 8:38,39
M aterials: Small, open cardboard box approximately four inches wide and a half
inch deep, iron filings, and a piece of glass or plastic for the box lid. The
purpose of a sealed box is to prevent the scattering and loss of the iron filings.
Procedure: Put filings in the box; then cover the box with the glass plate and tape
securely. Place the magnet on the glass or beneath the box to observe the
filings being attracted to it. Students should observe the filings being attracted
to it. Students should observe visually the movement o f the filings toward the
magnet and see how an invisible force can perform work at a distance from
its visible source.
N otes: If your activity is done in an area where spilling iron filings is not a
problem, you can simply sprinkle them on a piece of paper or into the lid of
a stationery box, holding the magnet under the paper or lid.
Y ou can buy iron filings from a school supply store or, o f you don’t mind them a
little dirty, ask at a machine shop or an auto parts store that does machine
work to give you some.
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Siphoning for Fun
Objective: To make inferences about the forces that cause water to flow “uphill.”
Suggested lesson: Because of God’s power, we can do things we may think are
impossible at first.
B ible reference: Philippians 4:13
M aterials: A clear plastic or rubber tube 15 or more inches long, and two
containers to hold water, such as large plastic or glass jars. Food coloring
added to the water will make it more visible.
Procedure: Fill one container with water. Place one end of the tube into the
beaker and suck up the water until it nearly fills the tube. The tube may also
be filled with water by carefully immersing it into the filled container. Leave
one end o f the tube in the filled container, and with the other end closed off,
arrange the tube so there is an obvious “uphill” and “downhill.” The other
container should be on a lower level and is used to catch the siphoned water.
Watch the water levels change and discuss the water’s movement. Be careful
to keep the higher end of the tube under water.
Another way to do this is to place the whole tube in a bucket of water, moving it
to let the air escape. Then, with your thumb on one end, lift it out of the
bucket and over the edge to a lower container or into a sink. If you are
outside, the water can run on the ground. If a student does the experiment
instead o f the instructor, it will be more fun.
R esult: Water flows upward from one container and then downward to the other.
Students may discuss the forces causing the water to flow “uphill.”
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Filtering
O bjective: T o learn about capillary action by seeing how suspended matter is
filtered out of water passing through a cloth wick, and to hypothesize about
the results of passing dirty water through a wick by capillary action.
Suggested lesson: Just as clear water is separated from the muddy water, so the
Lord will separate the sin from our lives if we want Him to.
Bible references: Amos 9:9; Isaiah 30:28; Hebrews 4:12; Psalm 139:23,24
M aterials: Three bowls, water, flannel or wool strips braided or twisted together
to form a wick, and loose-weave cloth.
Procedure: Ask students to stir some soil into a bowl of water. Some o f the soil
will remain suspended and will discolor the water. Pour the mixture through
a loose-weave cotton cloth, asking students to observe what happens. Ask the
students to place an empty bowl on top of a box or step. Place one end of a
wet length of wick in the bowl and drape the other end over the side so that
it hangs down into a second bowl. Ask the students to guess what will
happen when the strained water is poured into the top bowl. Then pour it in
and watch.
Results: Drops of clear water will fall from the free end of the wick.
Capillary action draws the water from the top bowl leaving the suspended matter
behind. Caution students that the water is still not pure for drinking.
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Ice-cream-stick Boat
O bjective: T o make inferences regarding the forces causing the boat to move on
still water.
Suggested lesson: The aid of the Holy Spirit moves us forward for Christ.
Bible references: John 16:8,13; Philippians 1:6
M aterials: Small wooden boat carved from a one-inch piece of ice-cream stick or a
tongue depressor. Also you will need a basin, water, an eyedropper, and soap
or oil. T ry camphor oil, salad oil, or other light oil.
Procedure: Cut the boat with a keyhole or notch at one end. Holding the stick in
a vise and cutting with a coping saw is easiest. Balsa wood is easy to cut and
works well. Also you could try heavy paper or cardboard waxed with
crayon so it won’t sink. Fill the basin with water and carefully set the boat
on the water keeping the upper side o f the boat dry. W ith the eyedropper,
place some oil in the circular part of the keyhole. The oil spreads evenly in all
directions and presses against all parts of the hole. Ask why the boat moves
forward. Alternatively, a bit of softened bar soap may be pressed into the
notch before launching.
Explanation: The boat is pushed forward by the oil spreading out on the surface
o f the water. In the notch, the force acting against the back of the boat moves
it because no other significant forces push against the front o f the boat to
stop it.
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Density of Water
O bjective: Students should be able to: (1) demonstrate that salt water has greater
buoyancy than fresh water, (2) explain why it is easier to float in the sea than
it is to float in fresh water.
Suggested lesson: Because Jesus is our Representative in heaven, we can come
near in “full assurance of faith, our hearts sprinkled clean from an evil
conscience and our bodies washed with pure water.”
B ible references: 2 Kings 6:5-7; Matthew 14:28,29; Hebrews 10:22
M aterials: Pencil stubs 3 to 4 inches long, a small cup, salt and a graduated
cylinder or other narrow cylindrical container such as a large test tube to
hold floating pencils in a vertical position. A fruit jar will work if you tape
paper clips to the bottom end of the pencil as illustrated.
Procedure: (1) Fill the container nearly full with water. (2) Drop the pencil in it
with the eraser end downward. (3) Tap the container to free the pencil from
the. edge of the container and observe the location of the water line on the
pencil. (4) Pour the water into a paper cup and add one teaspoon of salt. Stir
until dissolved. (5) Pour the salt water back into the container and float the
pencil as previously described. Again, observe the location o f the water line
on the pencil. (6) Repeat steps four and five until no more salt will dissolve.
A scale may be scratched on the pencil stub to facilitate the measurements, or
mark it with a sharp permanent marker. Ask students to make inferences
resulting from their observations.
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Explanation: As the salt concentration increases, the pencil stub will need to
displace less liquid to equal its weight. Hence, the stub floats at a higher level.
N otes: The pencil in this experiment is used as an instrument called a hydrometer.
One use of hydrometers is to measure the density of milk. M ilk with more
cream is less dense making the hydrometer float with less of it above the
surface. Hydrometers also measure antifreeze mixtures.
Density tells us how heavy a certain volume o f a substance is. It is often
recorded as grams per cubic centimeter - gm/cm3.
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Floating Boats
O bjective: T o discover what factors determine the payload a boat can carry.
Suggested lesson: The Lord knows us, and He will not allow us to be tempted
beyond what we are able to endure if we ask for His help.
Bible references: 1 Corinthians 10:13; Jonah, chapter 1
M aterials: Aluminum foil and/or oil-based modeling clay, water, paper clips, or
other small weights as suggested below.
Procedure: Have the students make boats from the given material. Tell them to
design their boats as they like as long as they will float. Then ask them to
experiment to find a design to carry the maximum load. Based on
experience, ask each student or team of students to predict the paper-clip
capacity of the other students’ boats or of another boat they design. Then test
the predictions. Ask them what information would make their predictions
more accurate. You will probably want to weigh the clay portions carefully
so all will be the same. The foil pieces could be 6 or more in2 (80 or more
cm2). Allowing the students to choose the length and width of their allotted
area may be instructive. O r you could invite a discussion on the choice.
You may ask students to think about their boats. W ill a long, narrow boat support
more clips than one that is nearly as broad as long? Is the capacity greater for
one with higher sides? Would a v-shaped boat be better than one that is more
box-like? After making several boats, their predictions will probably be more
accurate.
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Surface Tension
O bjective: T o learn about surface tension using numbers to facilitate record
keeping and to improve accuracy in predicting.
Suggested lesson: For a time, we may be able to hide our wrongdoing from
friends. However, if we continue in sin, even they will see wrong spilling
over.
Bible references: Proverb 20:11; Numbers 32:23
M aterials: A small cup or glass, water, straight pins or paper clips, coins, and a
medicine dropper.
Procedure: W ater’s ability to stand above the top of a container is an example of
surface tension. Have the students fill a small container with water. Then
count the number of small objects as they are dropped into the container. To
give practice in predicting, have the students estimate the number of objects
required to break the surface tension and cause the water to overflow. Wild
guessing is o f little scientific value although it encourages student
involvement. Students should be directed to predict as accurately as possible.
For example, to say that more pins than paper clips would be required is a
better statement before more adequate data are available than predicting that
100 pins will be required to make the water overflow.
Drops of water from a medicine dropper dropped on a coin can similarly be used.
Ask what will happen when water is gently dropped on a coin, or to predict
whether or not the number of drops needed to cause overflow will increase
or decrease if coins of different size are used, or what happens if the coins are
coated with wax, grease, or oil.
Salt or detergent may be added to the water to reduce the surface tension.
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Predicting Angles
O bjective: To show that light reflected from a mirror is like a ball bounced from a
flat object, and that the bounce angle of a ball rolled across a horizontal
surface can be predicted.
Suggested lesson: God has given us simple things to help us understand the
complicated ones. Parables help us understand spiritual truths.
Bible references: Joshua 23:6; Psalm 19:7; Proverb 15:1; 2 Kings 20:9;
Matthew 13:10-17; 1 Corinthians 10:21, 6:20
M aterials: A good flat board or wall, a mirror, a rubber ball or a table-tennis ball,
and a box for a goal.
Procedure: This activity involves figuring out how to get a ball to roll into a box
after being bounced from a wall or other vertical flat surface. After the
students have practiced a little, mount a mirror on the board or wall. Let the
students discover how to predict the way to
roll the ball by looking into the mirror. Ask
one student to look into the mirror and predict
where to position the box in order for the ball to
roll into it. Have the students change angles, or get
closer or farther from the m irror and try again.
Students will learn that the angle o f incidence equals
the angle of reflection.
Discussion: W hy doesn’t a ball bounced gently from
the floor continue at the same angle until it hits the ceiling? Students could
experiment with rolling a ball across a surface that is not horizontal and
bounced from a perpendicular surface. In other words, following the original
experiment with whole system tipped a little. They should realize that the
ball is always pulled downward by gravity and that when the surface is
horizontal, gravity doesn’t change its motion.
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Introducing Inertia
O bjective: T o learn that moving things have a tendency to keep moving in the
same direction unless something pulls on them or stops them, and to learn
predicting skills.
Suggested lesson: Disregarding God’s laws of nature brings disaster.
Bible references: Ecclesiastes 12:1; Proverb 22:6; Jo b , chapter 38
M aterials: Three or four books and a string with a soft but not too light ball
attached.
Procedure: Place the books (or a book or another object) on a person’s head.
Have him or her walk quickly, balancing the object, and then stop suddenly.
Repeat this several times, asking him or her to predict what will happen. Also
have the person start walking quickly. Someone else should be ready to catch
the books. Swing the ball in a horizontal, circular path while holding on to
the string. Ask the
students to predict what
will happen when the
string is released. (A nice
outdoor activity)
The ball will no longer move in a
circular path but in a straight-line
tangent to its original circular path.
Illustrate what has happened on the
chalkboard.
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Effects of Inertia
Objective: To better understand what inertia is and to be able to predict its effects.
Suggested lesson: Jesus (the card) is our foundation. When we allow H im to be
taken away from us, we (like the coin) fall into a pit of sin (the tumbler).
Bible references: Jude 24; Ecclesiastes 12:1; Proverb 22:6; Jo b , chapter 38
M aterials: A shoe box with an end removed, and a ball. Also a glass tumbler
(drinking glass), a small size index card, and a coin.
Procedure: Put the shoe box upside down on a table with the ball in it. Move the
box, open end forward, along a table and then stop the box suddenly after it
has traveled a third of the distance across the table. Observe what happens to
the ball. Explain the above situation to the students and ask that they predict
what will happen in the following situation, reminding them that things in
motion tend to stay in motion and things at rest tend to stay at rest. Place the
index card over the mouth of the glass. Put the coin on top of the card,
positioning the coin so that it is at the center of the glass.
After the students have predicted what might happen, snap the card from under
the coin with your finger.
Results: In the first experiment, the inertia of the ball will make it continue to
travel in a straight line on the tabletop. In the second experiment, inertia
tends to keep the coin in position. When it is no longer supported by the
card, it falls into the tumbler rather than moving with the card.
N ote: Seat belts and air bags could be discussed in connection with this activity.

126

Doing Science, Learning Life

Covering a Lighted Candle
O bjective: T o learn that air is needed for burning.
Suggested lesson: When we cover our light, it eventually goes out.
B ible references: Luke 11:33-36; Matthew 5:14-16; 25:1-13; Isaiah 60:1-3
M aterials: A candle, a bowl, matches, and two or three jars of different sizes. Heat
may break jars so be ready to pick up the pieces. Y ou could try birthday
candles or larger jars, if this is a problem. H ot glass can burn fingers.
Procedure: Stand a candle in a shallow bowl or dish and light it. Invert the
smallest jar (turn it upsides down) over the candle and time the interval it
takes until the candle goes out. Repeat, using larger jars, asking students to
predict whether candles under larger jars will go out quicker or more slowly.
N ote: The flame uses oxygen from the air and makes carbon dioxide gas. When
most of the oxygen is used up, the fire goes out.
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